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The Course of Oil 





by K. C. SCLATER 





Meeiing National Needs 


Petroleum being a key resource in the National De- 
fense program, the necessity of maintaining and insur- 
ing an adequate supply of crude petroleum and refined 
products for national needs is obvious. The petroleum 
industry of the United States must be prepared to sup- 
ply an increased national demand. It has been estimated 
that the consumption during the coming year will be 
fifteen percent greater than this year. Of the industry’s 
ability to meet this demand there is no need for appre- 
hension, provided the tools, equipment, and essential 
material are available. 


Besides increasing the current rate of production to 
meet an anticipated greater demand, there is the fur- 
ther necessity of maintaining adequate reserves. The 
discovery of new reserves is still subject to too much un- 
certainty to allow exploration and wildcat drilling to 
lag. Recognition of this fact and the necessity of main- 
taining adequate reserves has been repeatedly empha- 
sized by the PCO. Only last week, Ralph K. Davies, 
Deputy Petroleum Coérdinator, in a statement made 
before the Senate committee investigating the petro- 
leum situation, asserted that, “Since the production of 
crude oil is the foundation of the entire petroleum in- 
dustry it must be ever remembered that sustained pro- 
duction of petroleum depends entirely upon a vigorous 
discovery and development program that finds and 
makes available new reserves of oil and gas at a rate 
not less than that at which older reserves are being pro- 
duced and consumed.” 


National Defense requirements have made necessary 
the curtailment of steel and special metals so essential in 
the manufacture of production and refining equipment. 
The industry has been told that it will have to get along 
with seventy percent of normal steel needs. To put it 
bluntly, the industry must see to it that the increased 
national demand for petroleum and its products is met, 
even in the face of this stiff reduction in available equip- 
ment and supplies. The industry may as well realize 
that a more prudent employment of tools, equipment, 
and material in drilling and producing operations will 
be necessary — may even become compulsory. Deputy 
Petroleum Coérdinator Davies has stated that, “If only 
seven tons of steel are available for each ten tons that 
the industry desires, it will be necessary to spend the 
seven tons so efficiently that it will do the work of ten.” 


Pa 
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Brine in Flooding Operations 


Brine as a flooding medium in the secondary recoy- 
ery of oil has proved feasible in the shallow “shoestring” 
area of eastern Kansas and northeastern Oklahoma. 
According to a study made by the U. S. Bureau of 
Mines to determine the feasibility of using brine as a 
flooding medium to increase the recovery of oil from 
partly depleted oil sands, “The results indicate that 
brine, when properly conditioned, is effective as a flood- 
ing medium, also that it is advisable to employ brine for 
flooding in areas where fresh water is limited or where 
fresh-water supplies might be contaminated by the 
brine produced in flooding. The use of either fresh 
water or brine for flooding presents treatment prob- 
lems, and under certain conditions the proper treatment 
of brine might be less complicated than that of fresh 
water. 

“Analysis of the oil production and core data of one 
lease indicates that 8.7 percent of the original volume 
of oil in the formation was recovered before flooding 
and 21.3 percent to November 1, 1940, by flooding. 
The average ratio of the volume of brine injected to 
the volume of oil produced on lease C was approxi- 
mately 14 to 1 from the time flooding was begun until 
November, 1940. The Hempel distillations and the spe- 
cific gravity and viscosity of a large number of oil 
samples taken at three intervals over a 20-month period 
show only slight changes in the properties of the oil 
produced. This fact indicates that the injected brine 
gradually was flooding the less permeable sections of 
the formation and that it was not supersaturated with 
bicarbonates to such an extent that precipitation of car- 
bonates and sealing of part of the formation were occur- 
ring. The results of a survey show that the injected 
brine did not increase the salt content of the produced 
oil.” 

The study is the subject of a comprehensive report 
recently published: “Use of Brine in a Kansas Field for 
Secondary Recovery of Oil” by C. J. Wilhelm, Sam S. 
Taylor, W. C. Holliman, and E. O. Owens; U. S. 
Bureau of Mines Report of Investigations 3573. 

A note of warning is sounded by the authors, who 
caution that the results discussed apply only to the 
project studied, and that the development and opera- 
tion described should not be used as a model for other 
flood projects, even though conditions appear to be 
similar. 
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ogg maintain vital production schedules, it is highly important to 
use the kind of equipment that will give long and trouble-free 


service .. . consistently. 


When it comes to wire rope, you can depend on “HERCULES” 
(Red-Strand). Proof of this is the fact that for over a period of 55 
years it has been demonstrating its ability to meet the requirements of 
peacetime progress, as well as the demands of great emergencies. It 
has been able to do so because of the sound fundamental principles 


that have always governed its manufacture. 


And this, too, is important. The same qualities and principles that 
make “HERCULES” (Red-Strand) Wire Rope so long lasting... 
so dependable, also make for greater economy. 
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Set Ceiling Prices for Pennsylvania 


Crude Oil 


The Office of Price Administration and Civilian Supply, 
in a recent order, directed that the price of Pennsylvania 
crude oil be restored to the prices existing prior to August 
14. This rescinded the price increase of 23 to 25 cents a bbl. 
posted on that date. 

The order, characterizing the advance as inflationary, 
stated that its inquiry into the situation “has failed to dem- 
onstrate an adequate economic basis for these increases. No 
showing has been made that labor or material cost increases, 
if any have occurred, have not already been met by the prior 
increases in prices.” 

The order disposes of the argument that the price increase 
would stimulate drilling, resulting in an increased supply of 
this grade of oil, in the following words: 

“But the anticipated amount of new drilling was uncer- 
tain and was one of the facts under investigation by this 
Office. Moreover, the increased prices would apply to the en- 
tire present production of 76,000 bbl. per day, as well as 
to the small volume which new drilling would yield in the 
future.” 

The order established a ceiling price of $2.75 per bbl. for 
Bradford crude oil; $2.40 per bbl. for Southwest Pennsyl- 
vania crude oil; $2.34 per bbl. for Eureka, and $2.30 for 
Southeastern Ohio crude oil. Top prices for various qualities 
between Oil City and Titusville, Pennsylvania, range from 
$2.63 to $2.69 per bbl. 
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To Curtail Unnecessary Drilling in 
Proved Fields 


Curtailment of unnecessary drilling in proved oil fields 
has been asked by Ralph K. Davies, deputy defense petroleum 
codrdinator. At the same time, however, he urged the con- 
tinuance of wildcat drilling at an unabated rate, asserting 
that the search for new fields should go forward to maintain 
a discovery rate that will avoid depletion of petroleum re- 
serves and the overproduction of existing fields. 

Davies said an end to competitive drilling in established 
fields is absolutely essential at this time because of a serious, 
growing shortage in oil-well supplies, such as steel and other 
metals and materials. Demands of the defense program, he 
said, are responsible for this deficiency. 

Davies issued the following statement: 

“In view of the obvious shortages of oil-well supplies re- 
sulting from the necessities of the defense program, the oil 
industry and the state regulatory bodies having control of 
well spacing patterns must realize that further drilling of 
unnecessary wells is against the public interest and must be 
stopped. 

“Newly developing fields must be drilled on the widest 
feasible spacing patterns and reasonable bottom-hole pres- 
sures must be maintained in order to prevent underground 
waste of oil which otherwise may be recoverable by closer 
drilling when the emergency has passed and oil-well supplies 
are again plentifully available. 

“In this crisis the Nation cannot allow material to be 
wastefully used for town lot drilling nor for additional wells 
in fields already adequately drilled. 

“Wildcat drilling must continue at an unabated rate, but 
we can afford to expend material for development drilling. 
only in exchange for substantial additions to our reserves.” 


, 
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New Proration Plan for Panhandle 


Wells in the Panhandle area of Texas, beginning October 
1, will be permitted to produce according to a formula based 
25 percent on acreage and 75 percent on wells. The order, 
announced by the Texas Railroad Commission, will replace 
one assigning a 20-bbl. allowable to Panhandle wells. Under 
the new plan, commission members said, wells capable of 
producing more than 20 bbl. per day will be given larger 
allowables. 


ad 


Suggests Brine for Water-Flooding 

Brine, or salt water, can be used as effectively as fresh 
water for flooding partly depleted oil sands in order to pro- 
mote the recovery of petroleum from certain oil wells, and, 
at the same time, its use prevents contamination of fresh 
water streams and harm to agricultural lands, according to 


studies made by the U. S. Bureau of Mines in codperation 
with the Kansas State Board of Health. 


In a report submitted to Secretary of the Interior Harold 
L. Ickes, the Bureau declared that a survey made of oil pro- 
duction in the shallow ‘“‘shoe-string” area of eastern Kansas 
and northeastern Oklahoma indicated that (1) brine pro- 
duced from subsurface formations may be used successfully 
in place of fresh water as a flooding medium in the secon- 
dary recovery of oil; (2) it is advisable to use brine for 
flooding in areas where fresh water is limited or where con- 
tamination of fresh water supplies is probable; and (3) un- 
der certain conditions, the proper treatment of brine would 
be less complicated than that of fresh water. 

The value of water-flooding as a means of increasing the 
ultimate recovery of oil has been realized for a number of 
years because of its successful operation in many of the older 
oil-producing areas. In recent years water-flooding has been 
adopted in various Mid-Continent oil-producing areas, espe- 
cially eastern Illinois, eastern Kansas, and northeastern Okla- 
homa. In many of these areas, however, progress in the 
development of water-flooding projects has been hampered 
by the limited amount of fresh water available, and by the 
fact that the disposal of the brine produced with the oil 
once a project is in operation also presents a problem. The 
use of brine has resolved these problems on the project 
studied by the Bureau. 


ed 


Reduced Rates on Drilling Equipment 

Reductions averaging 25 percent in railroad rates on oil- 
well drilling equipment moving in Texas have been obtained 
by the Texas Mid-Continent Oil and Gas Association from 
the Texas Railroad Commission. The new rates, which in- 
clude reductions of as much as 44 percent, became effective 
August 30. 

Under the Texas Mid-Continent’s petition as granted by 
the railroad commission, the new rates apply on used oil-well 
supplies, tools, machinery, and equipment that is an essential 
part of an oil-well drilling outfit. This includes pipe, iron 
or steel tank, knocked down, or one tank set up, structural 
steel, wire rope, lumber and timbers, one toolhouse, box of 
tools, and other articles properly belonging with such an 
outfit. The commission order provides for shipment in mixed 
carloads with one rate for the aggregate of all the articles 
making up a drilling rig. 
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“SUPERIOR QUALITY 
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] GLASS AFFORDED EVERY PROTECTION. Frame 
completely contains the glass so that no part is 
exposed. Weight of frame entirely supported by 
liquid chamber gland .. . not by glass. 





| 
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2 UNIFORM GASKET PRESSURE ASSURED by accu- 
rate finishing of the retaining surfaces to very close 
tolerances. 









































LIQUID CHAMBER 
FRAME BO| 





3 EQUAL RESILIENCE ON BOTH SIDES OF GLASS due GASKET 
to interchangeable gaskets which also eliminate 


possibility of improper reassembly in field. 





Spacing band centers glass and prevents contact 
with metal. 


5 PERFECT GASKET JOINTS WITH MINIMUM BOLT - 
TENSION because misalignment of parts is im- 
possible, which also eliminates frequent cause of 
glass breakage. 
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§ DISTORTION PREVENTED by reinforcing beam and i. 
scientific distribution of metal in frame. (Distortion 
causes excessive strains in glass and results in 
breakage.) 











EMPTY SPACE SHOWS 


WHITE 


: RIGIDITY AND PERFECT ALIGNMENT are assured a > a LIQUID SHOWS 
by machining liquid chamber from a solid block Cm 
of temperature resisting steel heat treated to pre- 
vent warping. 


7] GASKET BLOW-OUTS PREVENTED by full metal 
backing of entire surface and periphery of both 
gaskets. 
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9 PYREX GLASS is used exclusively because of its 
greater strength and resistance to thermal shock 
and erosion. Exhaustive comparative tests have 
proven conclusively that Pyrex glass is the highest 
grade obtainable for the service. 




















Aekes Penberthy Reflex 
Gages are made in whatever 
lengths required and for various 
liquids; they conform with 
A.P.1.-A.S.M.E. requirements 
and are recommended for pres- 
sures up to 3000 lb. p.s.i. at 
100° F, and 1000 Ib. at 1000° 
F. Write for Catalog 34-A for 
complete information. 





<. 
PENBERTHY INJEC 


Manufacturers of Quality Products Since 1886 «© DETROIT 


*, 








MAJOR Off Field acTiviTIEs 


ARLAN COUNTY, Nebraska, apparently has a new’ well was drilled to the Aux Vases sand, discovered in the 
field in Veedor Supply Company’s Battin No. 1, Hardin pool. Shot with 70 quarts it flowed 938 bbl. in 24 hr. 
15-2n-18w, which was drilled to a depth of 4204 ft. in a 
the Arbuckle lime. Casing set to 3610 ft. was ripped be- Western Lea County, New Mexico, appeared to have a 
tween 3541-92 ft. opposite the Kansas City-Lansing lime pew oil field when Richmond Drilling Company’s Shell Oil 





and a rainbow showing of oil was obtained. Company, Inc.-State No. 1, between the Maljamar and 
a Vacuum fields, found free oil from 4572-79 ft. The gas 
A new Wilcox sand pool has been opened by Phillips Pe- volume was estimated at 100,000 cu. ft. per day. 
troleum Company, Ross Oil Company, and Fidelity Royalty a 
Company in southwestern Creek County, Oklahoma. The The 27th discovery in the State of Kansas for the year 


well, Starr No. 1, SW 7-15-8, flowed 162 bbl. of 41-gravity was brought in by the Phillips Petroleum Company and Trees 
oil in 24 hr. while cleaning-out after a 40-quart shot from Oil Company No. 1 Bruce, NWC NE, 9-30-4e, a few miles 
3798 to 3816 ft. northwest of the Rock Pool in Cowley County, south-central 
a= Kansas. Production is from the Burbank sand at 3315 ft. 
A temporary potential of 87 bbl. per day was given the 


Illinois has recently opened four new pools in Richland, 
well by the state conservation department. 


Wayne, and Hamilton counties. In Wayne County Olson 
Drilling Company’s Porter No. 1, C W'% NW SE of — > 
36-1n-6e, flowed 546 bbl. of oil naturally the first 24 hr. Gulf Oil Corporation has opened a new producing area 
from the McClosky lime at a depth of 3194-97 ft. Treat- With its wildcat test M. E. Picou No. 1 in the Lapyrouse 
ment with 2000 gal. of acid caused the well to increase flow Prospect, 70-20s-18e, Terrebonne Parish, Louisiana. The well 
to 680 bbl. per day through the tubing. flowed 12 bbl. of oil an hr. through perforations at 10,942-46 
In Richland County C. R. Craft’s Daube No. 1, 8-2n- ft. The gas-oil ratio was 7500 to 1 with a slight show of 
14w, flowed 435 bbl. of oil and from 2 to 5 percent water Water in production. This well was drilled to a total depth 
the first 16 hr. through 34-in. tubing choke from the Mc- Of 12,149 ft. = 
Closky at 3144-69 ft. Southern Hidalgo County, Texas, has a new gas field ap- 
The Ohio Oil Company’s Koerge No. 1, C $2 SE NW of proximately 11/2 miles southeast of the McAllen gas distil- 
29-2n-14w, several miles south of the Craft well, drilled late field discovery well. The wildcat well was drilled by 
into the McClosky at a depth of 3117-29 ft. and the well W. R. Davis, Inc. A reported depth of 8575 ft. with casing 
tried to blow in, but was placed under control. set at 8200 ft. and an open flow of gas of 21,500,000 cu. ft. 
Hamilton County’s pool was opened by Kingwood Oil per day was credited to the well. The well is the Arizona- 
Company’s Johnson No. 1, NE SE NE of 14-6s-5e. The Texas Citrus Company No. 1. 





DAILY AVERAGE CRUDE OIL PRODUCTION 
AVERAGE CRUDE OIL PRICES Data Supplied by A.P.I. 
(Figures in bbl. of 42 gals. each) 

. P es , 1B. of M. Week Week Week 

California Louisiana Calculated Ended Ended Ended 
> : »4 0% ‘ Requirements Aug. 30, Aug. 2, Aug. 31, 

Kettleman Hills $1.23-1.29 Rodessa .88-1.20 (August) 1941 1941 1940 
Playa Del Rey  .80- .87 . 7 ‘ Oklahoma 492,400 2427,650 417,050 420,550 
C ‘i ; 73-1.13 Gulf Coast 95-1.48 | Kansas 240,800 — 7254,300 235,500 176,900 
oalinga -73-1.1% c i Nebraska 4,400 2° 7,350 5.050 150 
7 - 12.194 North Louisiana 1.20-1.30 | p.nhandle Texas 80,300 $0,750 ~ 65,000 
Wilmington .68-1.2 | Merth Tones 100,600 99/900 95,250 
West Central Texas 30,700 29,650 28,950 
Montana 1.00-1.15 Illinois 1.29-1397 | Be pa yr a tas 

i ‘ aoe “ | East Central Texas 84,950 79,400 aie 
; a at Eas: Texas 369,550 298,550 374,900 
Wyoming 7-115 Southwest Texas 219,200 180,250 183,350 
Kentucky 1.32-1.43 Coastal Texas 289,650 . 242,350 ; 189,600 
Colorado .95- .97 TOTAL TEXAS 1,361,600 1,449,300 1,232,500 1,205,050 
North Louisiana 79,900 78,550 64,600 
New Mexio 70-1.15 Indiana 1.22 | Coastal Louisiana 254,000 240,350 __ 210,300 
, y : ‘ TOTAL LA. 324,500 333,900 318,900 274,900 
4 Arkansas $0,700 74,650 73,300 73,750 
Texas . teense nee e" 2 50. 4775 »1'800 
s . — | Mississippi 25,200 2 50,600 47,750 21,800 
) ° : 
i North Central 68-1.27 Ohic Illinois 390,100 391,100 357,650 377,800 
| 2 e — ome Lima 1.05 | Indiana 22,100 2 20,250 20,350 18,450 
7 — Eastern (Not incl. 

H Panhandle -70-1.15 Ill. & Ind.) 98,900 95,150 94,800 88,850 
r a - ‘ Michigan 36,000 47,250 42,450 53,350 
West Texas -70-1.12 Michigan 1.24-1.44 | Wyoming 85,000 84°750 82'600 72'150 
Gulf Coast 95-1.48 Montana 20,000 20,350 20,400 17,450 
: sie : Colorado 41,400 3,900 4,000 3,500 
; Darst Creek 1.14 Pp want New Mexico 112,900 113,800 109,750 100.700 

sittaea taheaneaas TOTAL EAST ” 
East Texas 1.27 Bradford 975 OF CALIF. 3,299,000 3,374,300 3,062,050 2,905,350 
Tal 79 radtor¢ “.t0 California 641,000 630,400 633,200 596,000 
aico . Southwest 2.40 TOTAL U.S. 3,940,000 4,004,700 8,695,250 3,501,350 
Kansas .70-1.25 . a 1These are U. S. Bureau of Mines’ calculations of the requirements 
Eureka 2.34 | of Mee gp rose crude oil based upon certain premises outlined in its de- 
- or tailed forecast for the month of August. As requirements may be 
Oklahoma -70-1.25 Buckeye 2.30 supplied either from stocks, or from new production, contemplated 
withdrawals from crude oil inventories must be deducted from the 
Arkansas .68-1.30 Corning 1.31 | —— —— to determine the amount of new 
, Oklahoma, Kansas, Nebraska, Mississippi, and Indiana figures are 

. or week ended 7 a. m. August 27. 
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HERE'S INSURANCE 


AGAINST FLUID LOSSES IN “THIEF FORMATIONS” 


J ELFLAKE ~— Exclusive with Dowell — 








Becomes Standard in Drilling and Completion Practice 





__ OF JELFLAKE* in drilling and movement of the fluid column stops. It 
completion practices confirms the flows evenly through drill pipe, float 
logic of that old “‘saw” about an ounce of equipment and special cementing tools. 


prevention being worth a pound of cure. 
When used in time JELFLAKE is good 
insurance against costly mud or cement 
losses. Through its use marked savings in 
drilling time and elimination of equip- 
ment losses have been obtained by oper- 
ators. So vital are the JELFLAKE 
advantages that it is being used in prac- 
tically every rotary drilling area of the 


JELFLAKE stops the loss of drilling 
mud or cement slurry in “thief forma- 
tions” by building up a strong, impervious 
wall as the fragmented film substance 
strains out and lodges upon the forma- 
tion. This JELFLAKE wall supports high 
differential fluid pressures and cannot be 
penetrated by drilling mud or cement 


‘ : slurry. 
United States, New Zealand, Mexico, 
Trinidad, Cuba, Peru, Venezuela and JELFLAKE has proved to be more 
other foreign countries. economical than other materials for re- 


storing lost circulation. It is readily 
JELFLAKE is a chemically inert, thin, available—all Dowell treating stations 
fragmented film substance having enor- and numerous oil field supply stores carry 
mous area per unit of weight and high ample stocks. It is packaged in con- 
tensile strength. It is unaffected chemi- venient form for ease in handling. Samples 
cally by water, mud or high bottom hole of JELFLAKE and special literature can 
temperatures and will not ball up, accu- be obtained from any Dowell repre- 
mulate or bridge in the hole. JELFLAKE sentative, or by writing to Dowell In- 




































































mixes easily with drilling mud or cement corporated, Kennedy Building, Tulsa Feeding JELFLAKE into 
and stays in suspension, even when the Oklahoma. the mechanical mixing 
hopper on a Dowell ce- 
*Trade Mark Reg. U.S. Pat. Off. menting truck. 
TO REGAIN INSURANCE AGAINST IN CEMENTING Xe \ 
CIRCULATION LOSING CIRCULATION OPERATIONS ’ 
JELFLAKE 
ADDED HERE 
_ 
Ss - 
bo if ¥ on we FOR OL AND GAS WELL 
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MU b-- Nie “<7 
fe 3 Hi : CEMENT P 
No Muo RETURN | |) FULL MUD RETURN “tit 1 eeoncaee 
pa i nd P-—fy HEIGHT BEHIND ve 
+t seurtaqe + daraces a a DOWELL INCORPORATED 
Bi be KE IN ; 
12 Executive Office: 
IN MUD 1-1 =~MUD 
| it { Midland, Mich. 
4 = 4 7 HH General Office: 
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PETROLEUM Statistics AND FIELD Operations 








U. S. Daily Average Production 


3,850,000 
3,700,000 
3,550,000 
3,400,000 
3,250,000 








— BARRELS — 
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Daily Average Crude Runs to Stills 


3,800,000 
3,700,000 
3,600,000 
3,500,000 
3,400,000 
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U. S. Crude Oil Stocks 
285,000,000 





270,000,000 





255,000,000 
240,000,000 
225,000,000 


— BARRELS — 
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Gasoline Stocks—Total U. S.* 


100,000,000 
90,000,000 
80,000,000 


70,000,008 a a 




















*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished sto 


Petroleum Institute. 
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Summarized Operations in Active Fields for August, 1941 




















FIELps Completions Producers Rigs Drilling Depth of No. Casing Gravity Type of 
V ells Production Strings of Oil Tool Used 
TEXAS 
East Texas. ... 101 84 16 33 3500-3700 2 40 Rotary 
Gaines County... ; ; 15 15 6 14 4400-5584 2 22-35 Rotary 
Hockley County. . , : 66 65 12 31 | 4800-6850 2 20-30 Rotary 
Ector County. . 30 30 12 30 3675-4377 2 or3 32-36 Rotary 
Panhandle....... rants i 86 84 29 2 1700-3900 2 40 Rot.-Cab. 
Nueces County. ; 42 39 9 23 3922-5878 2or3 21-54 Rotary 
K. M. A. Field... ; 30 30 6 18 3730-3935 2 42-43 Rot.-Cab. 
Hawkins Field... 19 19 9 17 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County... 22 15 9 14 2150-4125 2or3 38 Rotary 
KANSAS 
Russell County. : 42 34 6 15 2926-3435 2 and 5 32-37 Rot.-Cab. 
Rice County... 11 3 4 6 3222-4085 2 and 5 42-48 Rot.-Cab. 
Barton County 29 18 10 18 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Central Illinois. . . 407 297 397 140 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
Lea County... 24 21 9 14 3150-4030 2 30-34 Rot.-Cab. 
CALIFORNIA 
Kern County.... ; 34 31 14 23 1840-11,450 3 or 4 14-30 Rotary 
Wilmington....... Se ee 2: 23 6 7 3500-4000 | 2 and 3 18-20 Rotary 
. J e,e¢ 
Field Activities by States for August, 1941 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1940 
August July August July August July August July August July (In Barrels) 
Arkansas. Lene Bane 15 16 7 5 23 20 9 11 17 38 25,699,000 
California. .... ea : 104 130 90 77 95 136 94 100 j 149 161 224,029,000 
Colorado. . ward 1 1 1 1 er ; | 7 10 5 18 1,369,788 
Illinois. , nears 407 448 297 338 460 518 397 292 140 148 146,572,938 
Ns 0 0/'s.0-ovn 06s 53 49 33 21 61 49 2 22 49 46 4,946,384 
Se eer 190 255 139 68 210 230 27 35 198 295 65,602 452 
Pee 24 26 14 12 25 26 12 7 57 62 5,282,335 
BAI. 6 6 v:0:66 a0 00 120 164 4 5 146 187 41 47 234 261 103,738,728 
CO ee 7 89 40 32 74 98 33 40 118 133 19,768,984 
Mississippi. .......... 16 17 12 1 “ Secs 5 8 | 27 31 4,313,159 
Montana....... ROP 19 11 17 5 ; 9 6 25 23 6,663 ,872 
Nebraska eerie oe 6 8 3 5 7 9 7 5 12 14 267,533 
New Mexico ‘as ; 37 24 19 10 58 47 23 24 80 76 38,893,898 
New York. eer 81* 133* , : cha ‘ ae 17 23 56 4,240,441 
COMO... aiken , 130 166 88 40 , 42 51 138 192 3,132,280 
Oklahoma. . ; 201 211 57 46 249 262 60 68 197 203 152,516,049 
Pennsylvania 400* 287* 213 8* 38 17 115 85 17,987,217 
Texas i 907 1126 718 245 1365 1439 754 813 1542 1736 490,101,261 
West Virginia 55 64 50 11 18 21 119 129 3,586,653 
Wyoming........ a 18 10 15 1 11 12 16 11 25,863,538 
Total 2819 3379 1874 920 4647 3021 1459 1612 3294 5262 1 344,576,159 





*Includes water-intake and pressure wells. 
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..a Typical Example of 
NIXON GAS-LIFT ADAPTABILITY 


This California operator had a real production problem. Producing zones 
were flowing through perforated casing at 5600 feet; 6875 feet and bottom 
7297 feet. But with ordinary, open gas-lift, when production pressure was 


applied to casing— it offset formation pressure and the top formation ceased 
flowing. 


Could the Nixon Gas-Lift solve this problem? It certainly could—and did— 
with a closed intermittent sub-packer installation. 


A Nixon bottom hole operating valve was set at 5566 feet, with 3-inch tubing 
extending to bottom where a standing valve was set at 7290 feet. A Hook 
Wall Packer, set at 5576 feet, between operating valve and top formation, 


seals off all three producing formations from operating gas pressure. 


Inside the 3-inch tubing, from operating valve to a point just above standing 
valve there is a 1%-inch macaroni string. Fluid-lifting pressure is intermitted 
through the bottom hole operating valve, into annulus between macaroni 
string and tubing, to force fluid up through the macaroni string. 


This installation is actually producing from about 7 feet off bottom, while 
packer and operating valve are 1721 feet above. Since this installation pro- 
duction has increased from 55 to 375 barrels daily. 


Nixon gas-lift engineers are helping scores of operators improve the effici- 
ency and lower the cost of producing their wells. Discuss your production 
problems with them. 


WILSON SUPPLY CO. 


BRANCH STORES 


Q) TEXAS: Gladewater, Barbers Hill, 
Bay City, Monahans, Alice, Vic- 


toria, Corpus Christi. 


LOUISIANA: Rodessa, Lake Charles, 
ew Iberia, Harvey, Shreveport. 


NEW MEXICO: Hobbs. ARKANSAS: 


Magnolia. 


OIL & GAS WELL 


SALES OFFICES 


Tulsa, Oklahoma; Dallas, Texas 


SUPPLIES 


1412 Maury Street 
HOUSTON, TEXAS 


LOS ANGELES: 1341 South Hope St., 
Phone Richmond 9121 


TRINIDAD, B. W. I1., Neal Massey 
Eng. Corp. 
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MAJOR Pipe Line ACTIVITIES 


IGHT-OF-WAYS are being surveyed for the construc- 
tion of an 825-mile, 20-in. pipe line from the Monroe 
field of northern Louisiana to West Virginia by Hope Nat- 
ural Gas Company of New Jersey. It is estimated the line 
will cost $25,000,000 including pumping equipment. 
co 

Sheehan Pipe Line Construction Company has contracted 
to lay 10 miles of 12-in. line from Albion to Centerville, 
Illinois, and 8 miles of 10-in. from Flat Rock to Stoy, Illi- 
nois, for the Illinois Pipe Line Company. H. C. Price Com- 
pany of Bartlesville, Oklahoma, has been awarded the con- 
tract for electric welding of the lines. 

a 

Purchase of right-of-way for a 16-in. line from the Ce- 
ment pool, Caddo County, Oklahoma, for natural gas by 
the Cities Service Gas Company, Bartlesville, Oklahoma, has 
been reported. 

The line would be 55 miles long with a capacity of about 
90,000,000 cu. ft. per day. It is expected to cost about 
$750,000. At Oklahoma City, the line would connect with 
the company’s 20-in. line, which extends through northern 
Oklahoma and into Kansas. 

a 

Construction of six loops to increase the flow of Gulf 
Refining Company’s pipe lines has been announced. Work 
has begun on the first of the loops near Anderson, Missouri. 
Fifty-six cars of pipe have been received for the line, which 
extends from Perryman, Oklahoma, to Dublin, Indiana. At 
Dublin the line connects with other Gulf lines to the east- 
ern cities of Cincinnati and Cleveland, Ohio. 

The six loops are expected to increase the capacity of the 
line at least 25 percent. a 


Completion of a 125-mile pipe line of 14-in. diameter 
from the Joaquin-Logansport gas-distillate field of north- 
eastern Shelby County, Texas, and southeastern De Soto 
Parish, Louisiana, to the Monroe gas field of central Louisi- 
ana, has been announced by The Southern Production Com- 
pany, Birmingham, Alabama. 

The company, a subsidiary of The Southern Natural Gas 
Company, is completing final connections with the com- 
pany’s trunk line from Monroe to Birmingham. The gas will 
be used to fill defense industry contracts. 

a 

Contract to build a 19-mile, 6-in. line into the Abell field 
of Pecos County, Texas, from Crane station has been 
awarded to Teking Construction Company, Hobbs, New 
Mexico, by The Texas-New Mexico Pipe Line Company. A 
4-in. lateral line will connect the Permian lime area east 
of Abell. a 


President Franklin D. Roosevelt has twice issued proclama- 
tions to pipe line companies giving them the authority to 
acquire, by eminent domain, the land required for construc- 
tion of pipe lines classified as vital to national defense 
through powers granted him by the recent enactment of 
the Cole Bill. 

Issuance of a proclamation by the President in exercising 
the eminent domain power granted by Congress declares the 
President’s finding that the pipe lines planned by the com- 
panies were necessary for national defense and would set 
forth the terms and conditions under which the project 
would be constructed, completed, owned, operated, and 
maintained. 

The President issued his first proclamation in connection 
with the Plantation Pipe Line Company’s line from Baton 


: 
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Rouge, Louisiana, to Greensboro, North Carolina. Plantation 
filed the first request for right-of-way for the 1261-mile 
line that is to cost an estimated $30,000,000 and will tend 
to alleviate the shortage of petroleum products on the Atlan- 
tic seaboard. 

It has been reported that the line may be completed in 
December with legal obstacles removed. 

President Roosevelt’s second proclamation was issued to 
permit the Southeastern Pipe Line Company of Delaware to 
obtain the land necessary to complete the pipe line from Port 
St. Joe, Florida, to Chattanooga, Tennessee. This line, 506 
miles in length, had been completed for a number of months 
except for right-of-ways across railroads. With power to 
obtain the right-of-ways now granted, it is expected that 
the line will be completed in the near future and placed in 
operation. 


os 


John Hancock, secretary of the Public Service Commission 
at Cheyenne, Wyoming, has issued a certificate of conveni- 
ence and operation to W.T.Ross of Riverton and Minneapolis, 
Minnesota, to lay 34 miles of 8-in. pipe line from the Maver- 
ick oil field in Fremont County, Wyoming, to the rail head 
at Shoshoni on the Chicago Northwestern and the rail head 
at Bonneville on the Burlington. Also included was a 4-mile 
extension to the Circle oil field. The Maverick field was 
recently revived after being shut down since 1920. 


~ 


Eleven large oil companies have submitted plans for the 
1820-mile pipe line from East Texas to the New York area 
to Petroleum Coérdinator Harold L. Ickes. The line, to trans- 
port 250,000 bbl. of crude oil per day into eastern refineries, 
has been planned to cost $80,000,000 instead of the first esti- 
mate of $70,000,000. 

In the plan submitted, the 11 companies propose the 
organization of two jointly owned and privately financed 
pipe line corporations, namely: National Defense Pipe Lines, 
Inc., and Emergency Pipe Lines, Inc. The first corporation 
would take care of the construction and operation of the 
line from near Shreveport to New York. The latter corpora- 
tion would build and operate the 65-mile, 22-in. line from 
the end of the main line near Shreveport to the East Texas 
fields. 

A 22-in. line from west of Shreveport, Louisiana, near 
the Texas border to Salem, Illinois, a distance of about 490 
miles, was proposed in the plan. From Salem to Wood River, 
Illinois, a 16-in. connecting line would tap facilities carrying 
oil from Oklahoma, Kansas, Texas, Mid-Continent, and Illi- 
nois areas, a distance of about 65 miles. From the junction 
of the first two lines, a 24-in. line would carry the crude oil 
to the New York and Philadelphia, Pennsylvania, refining 
areas, a distance of about 1200 miles. 

The line, the longest single crude oil line in the world, 
would be privately financed. National Defense Pipe Lines, 
Inc., Ickes said, would borrow 80 percent of the estimated 
costs by private placement of notes maturing over a five- 
year period. The remainder would be acquired through issu- 
ance of junior securities or capital stock that would be pur- 
chased by the participating companies. 

Companies participating in the plan are Standard Oil 
Company of New Jersey, Consolidated Oil Corporation, Sun 
Oil Company, Atlantic Refining Company, Cities Service 
Company, Socony-Vacuum Oil Company, Inc., Tide Water 
Associated Oil Company, Gulf Oil Corporation, Shell Oil 
Company, Inc., and the Pan-American Petroleum and Trans- 
port Company. 
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MAJOR Refining ACTIVITIES 








Percent Refining Capacity Operated 


Western Division, 83.5 Percent 


Central Division, 98.9 


Eastern Division, 97.2 





be Sinclair Refining Company plans addition of an 
aviation gasoline plant at its Houston, Texas, refinery. 
Construction of the plant has been approved by Sinclair ofh- 
cials. The plant will be built as quickly as the plans can be 
drawn and priorities of materials arranged. Capacity and cost 
of the proposed plant will be determined chiefly by the 
availability of materials. 

Sinclair’s only other aviation gasoline plant is at its East 
Chicago refinery. 


= 

Humble Oil and Refining Company will place its large 
Baytown Ordnance Works in operation on October 1, one 
month ahead of schedule. The plant, costing $11,857,000, 
will produce toluene from raw refinery gases for use in mak- 
ing high explosives. 

A contract between Humble and the federal government 
included the following provisions: (1) That Humble would 
construct the plant at a cost of $10,760,000 and operate it 
on a cost-plus-fixed-fee basis, the title to the plant remaining 
with the government; (2) that the company would place 
additional equipment in its existing plant at a cost of 
$1,097,000, the company supplying the funds for the equip- 
ment with the government to repay the cost over a period 
of 5 years; (3) at the end of the 5 years’ period the com- 
pany will have the option to purchase the equipment at 
cost less some prearranged rate of depreciation, or alterna- 
tively, at some negotiated sum. Otherwise the property title 
will be transferred to the government. 


= 

W. E. Anderson, organizer, president and general manager 
of the Naph-Sol Refining Company of Muskegon, Michigan, 
has confirmed the purchase by his company of The Black 
Gold Refining Company’s refinery at Oklahoma City, Okla- 
homa. The refinery has a 2000-bbl. per day skimming and 
cracking capacity. The Naph-Sol refinery in Michigan has a 
3500-bbl. per day skim- 


The Kendall Refining Company of Bradford, Pennsyl- 
vania, has purchased the Bradford Oil Refining Company 
plant, which has been shut down for a number of months 
because of low prices for by-products. Kendall paid a re- 
ported $305,500 for the Bradford plant and is expected to 
operate it in connection with its own holdings in north- 
western Pennsylvania. 

a 

A 1500-bbl. refinery is being constructed at Reed City, 
Michigan, by the Osceola Refining Company to provide the 
Reed City field a refinery outlet. Operation will begin about 
October 1. The shut down plant of the Glenco Refining 
Company at Bloomington, Michigan, was purchased and the 
equipment moved to Reed City. Weber Oil Company has 
contracted to supply the refinery with crude oil. 

Head of the newly organized company is Ray Andres, who 
is also president of the Sweet Oil Refining Company. John P. 
O’Neill and Robert Fish, both of Big Rapids, Michigan, are 
vice-president and secretary-treasurer, respectively. 

Formerly with the Old Dutch Refining Company, F. J. 
McCormick, who is in charge of construction, will continue 
as superintendent upon completion of the plant. 

*» 

Addition of a polymerization unit to its Laurel, Montana, 
refinery has been announced by the Independent Refining 
Company. The company was one of the first to successfully 
apply a cracking process to Oregon Basin crude oil, it is 
stated. A double cracking process was developed and later a 
Dubbs reforming plant was installed; the polymerization 
unit is the latest addition. 

i 

The Loco Hills Repressuring Association plant in the Loco 
Hills field of Eddy County, New Mexico, is nearing comple- 
tion. Contract for construction of the plant was let to Sam 
Sanders, Artesia, New Mexico, and work was begun the early 
part of May. Materials needed for construction were obtained 

with the assistance of the 











ming and 1500-bbl. per federal government, which 
day cracking unit. Both Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks owns 80 percent of the 
refineries produce gasoline, " leap cine gy 30, pa ‘ acreage. Operation of the 
. . (Figures in thousands of bbl. of 42 . each) a . 
fuel oil, naphtha, kerosine, Saccnianemderematanton eae plant is expected to begin 
furnace oils, and other Percent “ about October 1. 
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Mud Analysis as a Basis 
for Well Logging 





N NEARLY every field in the West 

Texas-New Mexico area, one of the 
most difficult problems in drilling and 
completing oil wells is the accurate 
determination of data pertaining to the 
formations comprising the principal 
oil-producing sections. 


Virtually every known method of 
logging a well has been employed in 
West Texas in an effort to ascertain 
formation data more accurately. Al- 
though many methods are used to ad- 
vantage, none has proved quite satis- 
factory for determining such impor- 
tant information as the gas-oil contact 
plane or zone, the presence of interme- 
diate waters, and other related data so 
essential in completing West Texas 
wells. 

One method attracting considerable 
attention among West Texas operators 
is that involving analysis of the mud 
stream for use in constructing a log of 
the well. The results obtained thus far 
have been so interesting and have so 
improved the manner in which many 
wells have been completed that the 
method deserves careful consideration. 

The method is relatively new. It is 
only during the last two years that it 
has been made generally available as a 
commercial well-logging service. Back 
of the method currently employed, 
however, are several years of intensive 
development work devoted to perfect- 
ing the instruments and technique. 

Although many operators in oil areas 
throughout the country know some- 


by HA whee Flood 


Associate Editor 


thing of the method and have come to 
refer to the service variously as “trailer 
logging”, “ditch logging”, or “mud 
logging”, not many are thoroughly 
conversant with the principles em- 
ployed or the manner in which the in- 
formation is used by the operator. 


Principles of Mud Logging 


Before coring and electrical logging 
came into general use, wells drilled 
with rotary equipment were logged 
almost entirely by the driller. Besides 
the evidence disclosed by the cuttings 
in the mud-returns, other indications 
such as “rainbows” in the mud pits, 
gas-cut mud, and threats of blowouts 
were relied upon as evidence of the 
presence of oil and gas formations. 
Deeper wells, modern mud practice, 
and the development of coring and 


ngimeer 


P 420.11 


x+ Mud logging in West Texas aids operators in determining 
gas-oil contact zones — Lower gas-oil ratios obtained 
when casing seat is properly selected 


electrical logging have emphasized the 
impracticability of these earlier crude 
methods, the results of which could 
not be properly evaluated. 

The principles of mud logging were 
developed from the assumption that 
the drilling mud contains cuttings 
from the formations through which the 
bit passes and therefore should disclose 
valuable information, and that if prop- 
er instruments were available oil and 
gas could be positively detected and 
measured. 

Assume that a well is being drilled 
with a 10-in. bit at a depth of 5000 ft. 
at a rate of 10 ft. per hr. and that 800 
bbl. of mud is circulated per hour. The 
volume of the material cut, pulverized, 
and removed from the hole would be 
9425 cu. in., the equivalent of 41 gal., 
or nearly 1 bbl., per hour, representing 
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Fig. 1. Floor plan of logging trailer 
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1 part in 800 or 0.125 percent of the 
fluid circulated. If the porosity of the 
formation is, say, 30 percent, and the 
pores are filled with fluid, then approx- 
imately one-third of a bbl. per hr. of 
formation fluid will be added to the 
circulated fluid —a ratio of approxi- 
mately 1 part in 2400. 

If the pore space were filled with gas 
at a pressure of, say, 200 atmospheres 
(3000 lb. per sq. in.), gas from the 
cuttings would enter the mud at the 
rate of 330 cu. ft. per hour. 

These figures give one an idea of the 
volume of formation fluids (oil, gas, 
and water) that are in the mud-returns. 
Instruments used in mud-logging are 
sensitive enough to detect even minute 
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quantities of oil or gas; gas volumes as 


small as one cu. in. per hour can be 
detected in the drilling mud. 


It is important to note that the 
weight of the mud column prevents 
the inflow of fluids from the wall of 
the hole, hence formation fluid (oil, 
gas, or water) returns is that from the 
drill cuttings only. Consequently, indi- 
cations of oil and gas are found only in 
the mud that is circulated through the 
bit during the drilling of the formation 
containing the oil and gas. Should oil 
and gas enter the hole from that for- 
mation after drilling past it, correlation 
of the oil and gas indications with 
depth would be useless. 
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Fig. 2. Log of well low on structure in Goldsmith pool 


WELL“ ” 


From To : 
DATE LOGGED 5-5-40 5-11-40 5%4-in. 
DEPTH LOGGED 3466 4231 


CASING RECORD Goldsmith 
at 4115 Ft Ector 


Texas 


REMARKS 


Drilling 7 Y-in. hole to 4091 Ft. 


-F PER 





Fig. 3. Samples are viewed in ultra- 
violet light to detect presence of oil 
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Details of Mud-Logging 
Operation 


In addition to detecting the presence 
of oil or gas, it is obviously important 
to determine accurately the depth at 
which the indications of oil and gas 
are observed. This is done by adjusting 
for the “lag”, or the time required for 
the fluid to reach the surface. 

Thus, the mud-logging equipment 
employed consists of: (1) equipment 
for the detection and measurement of 
oil and gas (and also salt water) in the 
mud returns, and (2) equipment for 
correlating the showings of oil and gas 
with the depths. 

The principal items of equipment are 
housed in a trailer, the floor plan of 
which is shown in Fig. 1. All the in- 
struments are electrically operated. 
Power is obtained from the drilling 
rig’s power plant and provision made 
for operating on cither alternating or 
direct current. 


Detecting Gas and Oil 


Indication of the presence and rela- 
tive volume of gas are observed by 
means of a “hot wire” gas detector. 

As the bit penetrates a gas-bearing 
formation the mud carries the gas re- 
leased from the pores of the rock to the 
surface. In a gas trap set alongside the 
mud ditch, a portion of the gas is with- 
drawn from the mud stream and mixed 
with a constant volume of air drawn 
into the detector by a vacuum pump, 
after being filtered, metered, and hu- 
midified. The proportion of combus- 
tible gas in the mixture is determined 
by the “hot wire” in the detector and 
is indicated directly on the instrument 
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Fig 4. Log of a well high on structure WELL 
in the Goldsmith pool Prem CASING RECORD Goldsmith 


DATE LOGGED 5-18-40 . S'4-in OD. at 4105 ft Ector 
DEPTH LOGGED 3800 Texas 


REMARKS 


oorrrrrrrrrrrrrrrrrrrrrer 
or 


panel and recorded on the automatic 


3800-4085 7 %-in hole drilled 

4085-4105 7 %-in. core head, 3 4 in. core 
4105-4125 4 94-in. core head, 2 %-in. core. 
4125-4155 44%4-in. hole drilled 

4155-4113 4%-IN Core head, 2% -in. core. 


recording chart. 

Oil in the drilling mud is detected 
by the use of ultraviolet light. The in- 
strument is shown in Fig. 3. Inasmuch 
as a minute trace of oil will fluoresce 
in a beam of ultraviolet light, ex- RATE -FEET PER HOUR 
tremely small volumes of oil may be 2 
detected. Fortunately, there is a differ- 
ence in the appearance of fresh crude 
oil so that there is no difficulty in dis- 
tinguishing new shows of oil from old- 
er ones or from grease or oil with 
which the mud may be contaminated. 

The mud samples used for oil detec- 
tion are collected by a sampler set over 
the mud ditch. The paddle wheel is re- 
volved by the velocity of the mud and 
a small sample of mud is picked up in 
each revolution. Thus an average sam- 
ple is obtained for any depth interval. 


Recording Mud Circulation 
Rate 


The instruments mounted on the 
lower central panel of the instrument 
board shown in Fig. 6 are the pump 
cycle counters and rate meter. The two 
counters flanking the central meter 
count the number of cycles made by 
the pump and the meter shows the 
pump rate in complete cycles per 
minute. The instruments are connected 
to switches mounted on the pumps. 

The pump stroke counter on the 
right records in step with the counter 
on the left but is set to maintain a pre- 
determined number of strokes ahead of 
the left counter, the number of strokes 
being the pump strokes (and therefore 
the mud volume) required for a unit 
volume of mud to circulate from the 
pump suction to the point at which 
mud samples are gathered from the 
mud return pit. 

The volumetric capacity of the hole, 
and from that, the number of strokes 
to bring a sample to the surface can, 
of course, be calculated theoretically, 
but it is much more accurate to meas- 
ure the number of strokes required for 
cottonseed hulls or other material fed 
into the pump suction to reach the 
shale shaker. Having thus determined 
the effective displacement of the spe- 
cific pump, the pump may be used as 
a mud meter. 





Having set the two counters to 
allow for the “lag”, the operation of 
the instruments is as follows: The op- 
erator notes the depth of the well from 
the depth recorder on the lower left 
panel, which is, say, 6000 ft. He also 
notes the reading on the right counter 
(the one that is reading ahead) and 
finds it to be 500. This reading is re- 
corded alongside 6000. When the left 
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WELL“D Fig. 5. Log of a well in the 


Johnson pool 
From To CASING RECORD FIELD Johnson P 
OATE LOGGED 11-26°40 _~— 11-27-40 COUNTY Ector 


DEPTH LOGGED 4052 4150 STATE Texas 





iti a 


REMARKS counter registers 500, the operator 
knows that the mud passing the sam- 
pler in the mud trench had passed 
through the bit as the 6000-ft. depth 
was being drilled. Let it be assumed 
that the extension counter reads 1500 
when the depth counter reads 6001 ft. 
All mud collected by the sampler be- 
tween readings of 500 and 1500 on the 
main or lagging counter, should then 
be that carrying the fluid content of the 
formation drilled between 6000-01 ft. 


Depth Meter 


The depth meter, which is behind 
the lower left panel, registers on the 
two counters, showing depth of the 
hole and the distance bit is off bottom, 
respectively. The latter counter regis- 
ters only when a trip is made or the bit 
is raised off bottom while circulating. 


Hole diameter 834 in 


” 
w 
at 
a 
2 
< 
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This instrument is entirely auto- 
matic in operation. It has two selsyn 
motors, one of which is actuated by 
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Fig. 6. Identification of the various instruments on the operating panel of the trailer 











Light Flashes Once each Cycle _ Control for Automatic Advance on No Two C 
No. One Pump Cycle Con nter | | Patching-board Operating Diagrams 
Sensitro! Relay | Voltmeter 
| Patching-board” Panel for Testing and Cleaning Gas Lines and for Recycling Gas 
Warning Light 5 | | Gas Sensitivit intro 
Warning Bell Control 4 | pCire t Breaker 
hanna Tee | | | “Man 4a Needle Reset Knob 
’ ~— | . | | r Pure Rate Meter 
Zero Adjustment | | | | f ,as Detector st ng Fluid 
Gas Detector Pane ~ | | | | en Pump Selector 


plosive Meter 


Voltage Contre 












Power Voltage Contro! —_ 


Filament Voltage ——__ 








.\% . . " 
Rectifier Control _______ h) rr. 
~ i 7 i 
Flowmeter —————___ - . ; é o ‘ ‘ . e 
Telephone Buzzer — $$ —@ ‘ 
eS ? 2 ' 
Vacuum Cage ———— — | 


Filament Switch 





Compressor Contro! — 
Sensitrol Reset Button ; 

Compressor Switch SS) 
Permeameter Switch | 
Oritler's Telephone Bel! Control A 
Battery Charger Switch 


Telephone to Driller 











Feet Bit is Off Bottom 4 
Light Showing Meter is Measuring | 








| | | 1 | 
| | | l ff Light ‘Gas Curve 
Vernier Calibration Knob | | | } - : : : 
| Laboratory Ele: de Te 
Depth Correction Whee } | ETP NC 
Depth meters | | / | ; ectrode Selec w : 
On-Off Switch J | | “Meter Scale Cont 
. Depth of Hole / Salt Water | L'Units” Resistance Dia 
Light Showing Bit on Bottom red Raslotivity Laticroammeter 
On-Off Switch: Bridge kL Tens Resistance Dia 
Temperature & H@ndred Re tance Dia 
ns tch/ LCalibration stment 
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TABLE | 
Casing 
Well Potential, Gas-oil ratio, Volume of Volume of 
bbl. per day cu. ft. per bbl. acid, gal. shot, qt. Size, Depth of 
in. seat, ft. 
A 1034 1076 4,000 5% 4175 
B 473 1480 ; 87 5% 4105 
E 921.8 580 10,000 7 4963 
Cc 589.9 359 ; 540 5% 4354 
D 538 521 300 7 3977 
F 215 120 ; 








the movement of the traveling block in 
the rig. Movement of this motor ener- 
gizes a companion motor behind the 
instrument panel. Downward move- 
ment of the bit increases the reading 
of the depth meter. When the move- 
ment of the bit is upward the depth 
meter remains stationary and the 
counter showing the distance off bot- 
tom begins operating. 

Although the primary purpose of the 
depth meter is to apprise the logging 
operator of drilling progress, it serves 
as a check against the driller’s tally of 
depth. It also shows the rate of pene- 
tration by recording in ft. per hour the 
time required to drill the formations. 


Representative West Texas 
Drilling Logs 


A few of the more interesting logs 
of West Texas wells have been selected 
to illustrate the manner in which this 
logging information may be employed. 

Logs of wells “A” and “B”, shown 
in Figs. 2 and 4, respectively, may be 
compared, for both wells were drilled 
by the same company in the Goldsmith 
pool. Well “A” was drilled low on the 
structure, but well “B” was drilled 
high on the structure. Well “B” shows 
a definite gas cap, whereas Well “A”, 
being on the flank, does not indicate a 
predominant gas cap above the oil- 
producing zone. It will be noted that 
in both wells the casing strings were 
set several feet below the gas-oil con- 
tact zones in order to allow for an 
expanding gas cap. 

The areas under the oil and gas 
curves are indicative of the relative 
productivity of oil and gas. The fluid 
logging units used in plotting these 
curves are obtained by multiplying the 
instrument readings by factors that re- 
flect the rate of drilling and the diam- 
eter of the hole. 

The potential of well “A” was 1034 
bbl. per day and the gas-oil ratio 1076 
cu. ft. per bbl. The potential of well 
“B” was 473 bbl. per day and the gas- 
oil ratio 1480 cu. ft. per bbl. These po- 
tentials substantiate the predictions 
made from a study of the logs. 

Well ““C”, the log of which was not 
available, is in the extension of the 
North Cowden field. The log obtained 
from mud analysis was used as a guide 
in coring on this well and led to a re- 


” 


duction in the number of cores taken. 
The method used to determine the need 
for cores was to suspend drilling when 
softer formations were encountered. 
Three or four feet of formation would 
be penetrated to allow time for the re- 
turn of the mud to the surface. If the 
oil or gas shows indicated by mud an- 
alysis appeared to be of commercial 
importance, a core was taken. 
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Examination of the log reveals that 
only two sections had important oil 
saturation. As can be seen from the 
log, saturation in the upper sections of 
the hole, though slight, was enough to 
encourage the operator to keep coring. 

The log of well ‘‘D”, shown in Fig. 5, 
was employed principally for determin- 
ing the most advantageous depth to 
place the charge in shooting the well. 
This well is in the Johnson pool. As 
the cuttings from this well were not 
satisfactory the operator would have 
been at a loss to know where to place 
the charge. The log also enabled the 
operator to determine the proper casing 
seat and the quantity of explosive to 
use. 
The log of well “E”, shown in 
Fig. 7, indicates clearly the formations 
containing oil and gas and their rela- 
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Fig. 7. Log of a well in the Slaughter field 


WELL“E” 


CASING RECORD 


OATE LOGGED 
DEPTH LOGGED 


Slaughter 
Hockley 
Texas 


REMARKS 


Perforations : 4878-85 
4912 - 16 


4932- 64 


42 shots 
24 shots 
192 shots 


Well flowed 230 bbl. in Ghr 
Estimate 920 bbl. in 24hr 
Gas-o1l ratio 500/1 


DRILLING RATE -FEET PER HOUR 
15 10 5 
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TABLE 2 
Data on North Cowden Wells 
Casing _ 
Potential, Total area under | Gas-oil ratio, Volume of Volume of 
Well bbl. per day oil curve on log, | cu. ft. per bbl. acid, gal. shot, qt. Size, | Depth of 
sq. in. in. seat, ft. 
1 1044 7.43 762 380 5l4 4027 
2 1169 6.94 713 415 516 4012 
3 849 6.27 752 320 5lo 4041 
4 589.9 2.34 359 540 5lg 4354 
5 306.1 1.93 451 518 5} 4288 
6 153 0.6 394 325 5l4 4400 
7 482 2.00 583 245 544 | 4321 








tive volumes. The log of this well in 
the Slaughter area was used to good ad- 
vantage; the casing was run to total 
depth and gun-perforated opposite the 
sections showing the best oil saturation. 


os 
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If at any time in the future the op- 
erator desires more gas, it can be ob- 
tained by perforating a section having 
a high gas content as shown by the gas 
curve. 
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Fig. 8. Log of a well in the Jal, New Mexico, field 






















































































WE L _” a “ 
From To CASING RECORD FIELD Jal 
DATE L0G6ED «= «1-264! 7-29-41 COUNTY Lea 
OFPTH LOGGED §86©66 3404 3586.5 STATE New Mexico 
REMARKS 
Depth corrected from 3576 to 3584 by wire line measurement 
Correction applied over section logged 
Average mud tests: 
Viscosity 36 seconds API 
Weight 10.0 Ib. per gal. 
Filtrate 20.0 cc. in 30min 
Cake Yaz inches 
DRILLING RATE -FEET PER HOUR FLUID LOGGING UNITS 
20 5 10 5 x 
T T T ie ~ = > = 
a 
oO Oil —— Gas------ 
34 
Trip, New [Bit } 
20 
[ — 
4 
Trip, New Bit “ 
J 
25 
ol I 
me waa 4 
F5 
oq . 
=) oo 
=) ‘iol 
= = 
Trip, New JB: 40 = 
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Potential bb/ per 24hr 





/ 2 3 4 s é ; 8 9 /o 
Area under oi/ curve, 89. iN. 

Fig. 9. Correlation of areas under oil 

curve with well potentials 
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Well “FF”, in the Jal field, New 
Mexico, the log of which is shown in 
Fig. 8, is an example of a well in a field 
where a high-pressure gas sand _ lies 
above the oil-producing formation but 
is separate and distinct. The operator 
wanted to be certain that this gas zone 
was completely cased-off in order to 
obtain a satisfactory gas-oil ratio. 


Estimating Potentials 


Although it is not to be considered 
as a definite part of mud-logging serv- 
ice, it is interesting to note the ac- 
curacy with which the area under the 
oil curve on the log may be correlated 
with the potential of the well. Thus 
far, attempts to develop such a corre- 
lation have been confined to wells log- 
ged in the North Cowden field. 

Data used in constructing the curve 
in Fig. 9 are shown in Table 2. 

As additional wells in the North 
Cowden field have been logged, re- 
markably close predictions of the po- 
tential have been made from a study 
of the total area under the oil curve. 

At the present time, it is impossible 
to translate such data in one area in 
terms of what might be expected in 
another area. Accurate prediction of 
potential within a specific area such as 
North Cowden depends, too, on the 
method of well completion. If the pre- 
diction is based on the total area under 
the oil curve, and only the largest sin- 
gle formation is treated and produced, 
then obviously the prediction should 
not be expected to be valid. 

This interesting development sug- 
gests the possibility that when hun- 
dreds or even thousands of such cor- 
relations are made in wells all over the 
country a reasonably close pattern may 
be developed that may permit poten- 
tials to be estimated, even on wildcats 
on which the mud-logging service 1s 
employed. 
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General view of Skelly Oil Company's Cunningham gasoline plant 


Gasoline Plant Employs Two 


Fractionators 


A PETROLEUM 
ZS ENGINEER 


hae 


HEN producing two grades of 

natural gasoline in many plants, 
the plan of batch processing is followed 
if only one column is installed, but to 
produce two grades continuously as the 
commodity leaves the still condensers, 
two columns are required. 

To produce definite grades of gaso- 
line, each having a predetermined com- 
position, a gasoline plant near Cun- 
ningham, Kansas, is equipped with two 
columns, each having its full comple- 
ment of pumps, exchangers, and con- 
densers. Raw natural gasoline is 
pumped in a continuous, unbroken 
stream to the first column from which 
stabilized gasoline is taken from the 
base, and raw L.P.G. (liquefied petro- 
leum gases) from the condensed over- 
head stream. The second column re- 
ceives the raw overhead from the first, 
definite R.V.P. (Reid vapor pressure) 
“butane” is recovered from the base, 
and lower boiling fractions not neces- 
sary to the finished product are re- 
moved from the overhead. 

Basically, this gasoline plant operates 
on two separate absorbing pressures. 
Low-pressure gas from older oil wells 
is collected in a gathering system that 


in Series 


x+ High-pressure absorption oil pumped to low-pressure system 


eliminates one set of fat oil pumps and recompressor 





J.C. ALBRIGHT 


was drilling superintendent for H. J. von 
Hagen in North Texas area, 1919-1921—With 
the Noble Oil and Gas Company, Burkburnett, 
Texas, from 1921 to 1923—Joined staff of the 
Dixie Gasoline Company in 1923 and became 
Texas manager—Employed by Phillips Petro- 
leum Company in 1925 and was sent to New 
Mexico, where the company constructed a nat- 
ural gasoline plant—tLeft Phillips in 1929 and 
for a time operated as a consulting engineer— 
For last 12 years has devoted virtually all his 
time to free-lance writing for trade journals. 
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delivers the commodity to absorbers 
operating at approximately 50 lb. per 
sq. in. gauge pressure with the residue 
boosted to higher pressures for pressure 
maintenance of the producing forma- 
tion. The second’ set of absorbers oper- 
ates at a pressure of approximately 600 
lb. per sq. in. gauge, on gas from newer 
wells that can be operated successfully 
at higher trap pressures. This gas, after 
leaving the absorbers, is dried with di- 
ethylene glycol to a dewpoint of 15° 
F. for distribution to distant points as 
industrial and domestic fuel. 


High-Pressure Absorbers 


Two high-pressure absorbers, 66 in. 
by 47 ft. are employed in parallel oper- 
ation. These absorbers have scrubbers 
built into the base to eliminate con- 
tamination of the absorption medium 
by crude oil that might pass through 
field separators and pipe-line drips. 
These absorbers are operated with an 
absorption oil-to-gas ratio of about 6 
gal. per M. cu. ft. of gas processed. 
Oil entering the absorbers and flowing 
from the bottom section is controlled 
by instruments and float mechanism. 


As only one distillation system is 
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Control equipment on diethylene 
glycol contactors 





used in this plant, the high-pressure oil 
is pumped from the absorbers directly 
into one of the low-pressure absorbing 
columns. Two reasons are given for 
this method of operation. The first is, 
that by blending the absorption oil in 
a common stream, only one set of fat- 
oil pumps is required. The second rea- 
son is, that by pumping the high-pres- 
sure oil into one of the low-pressure 
columns, the fat oil is relieved cf the 
dissolved ethane and other low boiling 
fractions that are not required for ni- 
tural gasoline or L.P.G. By vent'ng the 
high-pressure oil into one of tke low- 
pressure absorbers, fractions liberated 
from the fat oil are reabsorbed aad 
prevented from being carried away 
with the undesirables, and also takes 
the place of a recompressor cngine to 
handle vapors from fat-oil ven: tanks. 


Finished Products 


The raw gasoline from the distilla- 
tion system is produced with a R.V.P. 
of 55 to 60 lb. It is then pumped to 
a: 36-in. by 45-ft. 6-in. column with 
a 10 by 6 by 12 simplex steam-driven 
close-clearance pump at a rate of ap- 
proximately 1200 gal. per hr. When 
producing a 12-lb. R.V.P. natural gas- 
cline from the base of this fractionator, 
the column is operated at 175 lb. gauge 
pressure, and the reboiler maintained at 
a temperature of 304° to 306° F. The 
top temperature is held to a constant 
temperature of 160° F. with reflux 
pumped back at a ratio of 4:1. Stabi- 
lized gasoline flows by column pressure 
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Exchangers and reboilers 





through exchangers and coolers to stor- 
age for shipment to points of utiliza- 
tion. 

The overhead vapors leaving this 
fractionator are condensed and received 
in an accumulator from which excess 
above reflux requirements is pumped 
to the L.P.G. fractionator. A 10 by 5 
by 12 simplex close-clearance pump is 
employed to pump this condensate to 
the L.P.G. fractionator, which is oper- 


ated at a column pressure of 200 lb. 
when producing an L.P.G. having a 
R.V.P. of 80 lb. To make this product, 
the reboiler is maintained at a tempera- 
ture of 280° F., and the column top 
is held at a temperature of 120° F. 
with overhead condensate pumped back 
at a ratio of 4:1. Excess overhead is 
vented from this 32-in. by 30-ft. col- 
umn into the repressuring system for 
use in the field. 
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Fractionators in which low R.V.P. gasoline and L.P.G. are manufactured 
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Mechanical chart calculator discloses 
volume of fluid metered in 
one operation 
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by 
HA obese Fled 


Associate Editor 


Simplifying Orifice Meter 
Chart Calculations 


OR years, the orifice meter, or dif- 

ferential pressure recorder as it 
is often called, has been almost univer- 
sally accepted and used as the instru- 
ment whereby gas volumes are meas- 
ured in the field and on pipe lines. 

More often in the past than now, 
orifice meters were purchased and in- 
stalled and their records used as a basis 
of measurement with little concern for 
accuracy except to conduct a perfunc- 
tory calibration test as the instrument 
was placed in operation. 

In recent years, increased attention 
has been given to the details of orifice 
meter measurement so that generally a 
decided improvement in measurement 
accuracy has resulted. Gas measure- 
ment short courses, conducted each 
Spring in various parts of the country, 


P 683.32 





xt Percentage approach is more readily grasped by chart 
readers—New mechanical calculator gives direct 
reading of fluid volume in one operation 


have contributed immeasurably to the 
knowledge of meter men and others in- 
terested in gas measurement. 


Aside from the sources of inaccu- 
racy that must be watched in the field, 
such as calibration of the meter itself, 
inspection of the plates and careful 
measurement of the orifices in the 
plates, using a micrometer, and routine 
or periodic measurements of flowing 
temperatures and gravities, there is one 
possibility for error that has received 
close study by some but in many in- 
stances is not given the attention it 
deserves. This is in the calculation or 
reading of the orifice meter charts and 
it is to this phase of gas measurement 
that the present discussion is devoted. 

Orifice meter chart calculation is 
usually performed by girls (or boys) 
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in the gas accounting department. So 
far as is known, no business school or 
high school has ever introduced a 
course in chart calculation for the pur- 
pose of training students for this work. 
It is necessary for a company, there- 
fore, to train its own chart readers. 
Usually, a new employee in the gas 
accounting department begins as a 
chart reader. When a chart reader re- 
signs or is promoted, his or her place 
is filled by a “‘green” hand who knows 
nothing about the work. 
Unfortunately, too often the newly 
employed chart reader is given only 
a brief and not too clear explanation 
of the manner in which an orifice 
meter operates and of why it measures 
gas flow. The stock explanation con- 
cerning static pressures—gauge and ab- 
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solute—and differentials, together with 
a reading assignment in a handbook on 
gas flow, usually leaves the new em- 
ployee confused. Gradually he or she 
may become adept in performing the 
mechanical operations, but often a 
clear understanding never is attained. 


The Percentage Approach 


One method of inducting new 
chart readers into the company and 
acquainting them with the work they 
are to do is to give them a simple ex- 
planation of percentages. This method 
has been developed by the head of gas 
accounting work for one of the more 
important gas producing companies in 
the Texas Panhandle and is based on 
years of experience in working with 
new chart readers. 

The manner of presenting the per- 
centage approach makes it easy for a 
new employee to grasp the essential 
features readily. Pressure and differen- 
tial as such are forgotten and the 
student is asked to consider the pres- 
sure scale lines merely as colored lines 
on the chart. It is then pointed out 
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that there is no essential difference be- 
tween these scale divisions and the 
markings on a tape measure or a com- 
mon ruler. 

The scale lines represent percentages 
of the distance between the zero and 
100 percent lines on the chart. In the 
case of a square root chart, the figures 
represent percentages expressed in the 
square roots thereof, so it is only neces- 
sary to put down what is seen. These 
two percentage figures for one hour 
multiplied together gives an extension, 
or a percentage of the maximum chart 
load for one hour, the maximum chart 
load being the quantity of gas that 
the chart would represent if both 
pressure and differential lines were on 
the 100-percent line of the chart. 

These extensions are made for each 
hour; the reason for adding the hourly 
extensions to arrive at a total extension 
is because an hourly coefficient is used. 
A coefficient may be based on any unit 
of time or on any pressure and differ- 
ential range. 

If the differential and pressure were 
constant (did not vary) during the en- 


Mechanical calculator in use 


ttt 


tire time represented on the chart, then 
one reading would give the proper 
percentage of the maximum chart load. 
The total extension, however, as now 
arrived at, divided by the hours in the 
chart period, divided by 100, would 
result in a proper percentage to be 
applied to the maximum chart load. 

In reading square root charts, all 
readings are in percents, rather than in 
lb. per sq. in. static pressure and inches 
of water differential pressure. The co- 
efficients used in connection with these 
charts are based, therefore, on 1 per- 
cent pressure and 1 percent differen- 
tial. If a certain volume of gas will 
pass the meter at 1 percent, then at 
25 percent, 25 times as much gas will 
pass. It is just simple arithmetic— 
there is no mystery about it. 


Calculating Charts 
Mechanically 


If it were possible to arrive at the 
percentage of the maximum chart load 
mechanically there would no longer be 
a need for an hourly coefficient and 
maximum chart loads would be re- 
corded instead. 

Inasmuch as the total extension of 
a square root chart as now used, di- 
vided by the hours of the chart period, 
divided by 100 and multiplied by the 
maximum load chart equals the value 
derived by multiplying the hourly co- 
efficient by the total extension, then 
the proper percentage of the maximum 
chart load is the average of the various 
products of the square roots of the 
differential and the static pressures. 

Various mechanical methods of chart 
calculation employing either plani- 
meters or integrators have been in use 
for a number of years. These methods 
have offered a more precise method of 
determining the exact product of the 
two readings—the static and differen- 
tial—and then by resorting to a sub- 
sidiary calculation, involving the co- 
eficient for the specific meter and 
plate with which the chart was used, 
the volume of gas can be determined. 

Based on the conception of coeff- 
cients and meter readings as percent- 
ages, a chart calculator has been per- 
fected that not only determines the 
proper percentage of the maximum 
chart load that is represented on the 
chart but it permits the introduction 
of the coefficient in the calculation so 
that the quantity of gas or other fluid 
measured by the orifice meter may be 
determined immediately. 

The design of the machine and the 
details of its operation, in view of the 
time saved in its use should be of in- 
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terest to all who are concerned with 
gas accounting procedures. 


Principles of the Calculator 


The percentage method in chart cal- 
culation is not new, inasmuch as it is 
actually used in calculations from 
records on square root charts. 

The new machine calculates the cor- 
rect percentage of maximum chart ca- 
pacity, coeflicients being based on 100 
percent differential, 100 percent static 
pressure, and the total chart period, 
thus representing the maximum quan- 
tity measured by the chart. Hourly co- 
eficients are for calculation of charts 
by the inspection method, because it 
is customary under that method to 
make hourly calculations. The machine 
makes the calculation for the whole 
chart period; but the quantity of gas 
for any period within the chart period 
may be ascertained by merely stopping 
the machine and reading the counter. 
If a coeficient is changed within the 
chart period, it is only necessary to 
stop the machine at the expiration of 
the old coefficient, put in the new co- 
efficient, and continue to the end of 
the chart period. 


Design 


In developing the machine the first 
need was a means of multiplying one 
percentage by another, and of moving 
the counter assembly out on the chart 
a distance represented by the product 
of these percentages. This was accom- 
plished by using a simple lever with a 
variable fulcrum or rather a_ lever 
whose pivot is attached to a shiftable 
carriage. Next, it was necessary to de- 
velop a means of operating this lever 
both longitudinally and pivotally. This 
was accomplished by means of auxil- 
iary sliding carriages working at right 
angles to the movement of the main 
carriage to which the multiplying lever 
is attached. Then it was necessary to 
design a means of imparting to the 
auxiliary carriages, movements equal 
to the square roots of the percentages 
of travel of tracing styli across the 
face of the chart. If the calculating 
mechanism of the machine is to reflect 
the square roots of percentages of 
travel of the tracing styli across the 
chart face, then the movements of the 
tracing styli must be the squares of 
the percentages of movements of their 
respective portions of the calculating 
mechanism. To accomplish this, cams 
were laid out on the squares of the 
percentages of movements of the dif- 
ferential and pressure cross slides. Ac- 
tually the patterns for the cams were 
accurately laid off through the oper- 
ation of the machine itself. After these 
cams were cut, they were checked to 
9.001 in. By connecting these cams 
to stylus-carrying blocks the square 


roots of the percentages of travel by 
the styli were imparted to the machine 
calculating mechanism. 

As the stylus-carrying blocks move 
on a straight line, the styli follow time 
arcs. A means was needed to straighten 
this time arc mechanically, so that 
movement of the stylus on the time 
arc would be identical to the move- 
ment of the stylus-carrying block on 
a straight line. This was accomplished 
by means of a curved guide on which 
the stylus moves away from the block. 

Next it was necessary to perfect a 
means of introducing the coefficient. 
This was done by means of a variable 
angle bar that governs the longitudinal 
movement of the multiplying lever. 
Through the operation of this bar, 
longitudinal movement of the multi- 
plying lever can be graduated to 
1/100,000 (one one-hundred-thou- 
sandth) of its maximum movement, 
the maximum movement being 41 
in. There is a means of quickly 
adjusting the position of this variable 
angle bar. All coefficients are treated 
as percentages—a coefficient of 5, 50, 
500, or 5000 being treated as fifty 
(50) percent. Coefficients to be used 
with the machine are the maximum 
chart capacities multiplied by the ma- 
chine factor. These coefficients are as 
easy to calculate and set up in record 
form as any other coefficient. 

In order to facilitate the following 
of chart lines with machine styli, pin- 
ions operated by hand wheels were at- 
tached to the machine handles. These 
pinions engage racks, and make it pos- 
sible to follow accurately small fluctu- 
ations in differential and pressure. 

It is important that there be no lost 
motion in the machine. The machine, 
therefore, has been fitted with numer- 
ous ball bearings, and important pivot 
pins have been set in needle bearings. 

The counter is similar to that of a 
planimeter, but to facilitate reading, 
it is equipped with a magnifying mir- 
ror. The characters are so arranged 
that they may be accurately read in 
the mirror. 














































There is a means of adjusting the 
relationship of the cam bearing with 
the stylus point. This adjustment is 
necesary, to add atmospheric pressure 
to obtain absolute pressure when only 
gauge pressure is shown on the chart. 

Front sections of the machine are 
made for charts with different time 
arcs. Fronts are removable and can be 
exchanged when a change in curvature 
of a time arc occurs. This change can 
be made in approximately one minute. 
These fronts consist of time arc plates 
and styli assemblies. 


It has been found that charts some- 
time stick to the chart table when a 
vacuum has been created, and to avoid 
lost time from this cause, finger holes 
have been provided in the table to 
facilitate removal of the chart. 

The chart table revolves electrically 
and is controlled by a rheostat oper- 
ated by the foot. 


Operation 


Differential and pressure lines are 
followed on the chart with the styli 
by the operator. As the chart table re- 
volves, the counter wheel moves out 
from the center of the chart a distance 
equal to the product of the square root 
of the percentages represented by these 
lines multiplied by the percentage 
factor representing the coefficient. On 
completion of the chart run, the quan- 
tity of gas is read on the counter in 
M. cu. ft., the pressure base being in- 
cluded in the coefficient. 

Assuming the hourly coefficient of 
a square root 24-hr. chart to be 2.0000, 
the coefficient for this chart for ma- 
chine use would be: 

2.0000 * 24 (hours) X 100 (hourly 

maximum extension) < 1.28 (ma- 

chine factor = 6144. 
or 

2400 (maximum extension) X 1.28 

(machine factor) 3072 (corrected 

maximum extension; 

3072 & 2.0000 (hourly coefficient) 

= 6144. (machine coefficient for the 

chart). 

Assuming a differential of 25 per- 








TABLE | 
Percent of machine 
Total extension by — Total extension calculations to inspec- 

Date No. of charts inspection method by machine tion calculations 
Sept. 1, 1941 50 62,894.01 62,895 100.00 
Sept. 2, 52 50,716.56 50,726 100.02 
Sept. 3, 57 50,190.40 50,165 99.95 
Sept. 4, 58 52,867.69 52,618 99.53 
Sept. 5, 54 48,736.94 48,657 99.84 
Sept. 6, 54 50,096.63 50,059 99.92 
Sept. 7, 51 48,556.65 48,471 99.82 
Sept. 8, A 50,884.23 50,817 99.87 
Sept. 9, 53 $2,111.35 52,055 99.89 
Sept. 10, 53 50,783.67 50,714 99.86 

Totals 544 517,838.31 Dis ,477 99.87 
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cent and an absolute pressure of 49 
percent, the percentage of the maxi- 
mum quantity would be 0.25 0.49 
= 0.350 X 0.70 = 0.53 or 35 percent. 
The maximum quantity of the chart is 
4800 M. cu. ft. Multiplying 4800 by 35 
percent, the volume measured is 
1,680,000 cu. ft. Inasmuch as the ma- 
chine factor is 1.28, this factor should 
be applied to the maximum quantity: 
4800 X* 1.28 = 6144 machine 
coefficient. 

If the machine coefficient bar is 
moved to 6144, and the 5 and 7 lines 
on a square root chart are followed 
with the machine styli for the full 
chart period as the chart revolves on 
the chart table, the answer will be 
1,680,000 cu. ft. 

To convert hourly coefficients to co- 
efficients for machine use, the prace- 
dure is as follows, assuming a machine 
factor of 1.28: 

Square root charts: 


Hourly coefficient « 3072 


Regular charts: (for meter having 
a 50-in. differential and a 500-Ib. 
spring) : 
500 & 50 
100 X 100 
xX 3072 
(for meter having a 50-in. differ- 
ential and a 1000-Ib. spring): 


hourly coefficient 


Running /-in. 


HIS account might easily be 

classed as a “believe it or not” 
item but it does indicate what oil-well 
drillers can do when faced with an 
emergency. 

Many would say it is physically im- 
possible to run 7-in. casing in a 77- 
in. hole but this feat was actually per- 
formed recently during the course of 
drilling an oil ‘well in the Sand Hills 
area of West Texas. 

The surface hole had been drilled 
with an 1l-in. bit and 1540 ft. of 
85g-in. casing had been set and ce- 
mented as a surface string. 

In drilling ahead below the surface 
casing, 77/g-in. hole was dug. An un- 
expected “air” pocket under 1800-Ib. 
pressure was encountered at a depth 
of 1665 ft. In nearly all fields in the 
West Texas area, one of the headaches 
of drilling is the high-pressure air (or 
gas) present in the Yates sand. 

The mud was weighted and the 
well was deepened to a depth of 2400 
ft. without difficulty. Anticipating the 
difficulty of controlling both the air 
and the gas expected just below 2400 
ft. it was essential that the air be dis- 
posed of before proceeding. 
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1000 X 50 
100 « 100 
xX 3072 

In other words, the square root of 
the product of the pressure and differ- 
ential ranges divided by the square root 
of 10,000 equals a factor to be applied 
to an hourly coefficient to convert it 
for use in connection with a square root 
chart. 

In the event the machine is to be 
used, coefficients would be converted as 
set out above 

Gas accountants would enter these 
coefiicients on the charts and pass them 
to the machine operator. 

The machine operator places chart 
cn machine chart table, moves coefh- 
cient bar to proper setting, notes read- 
ing on measuring wheel, runs the chart, 
notes reading on completion of run, 
and subtracts initial reading from final 
reading. The difference in these two 
readings is the quantity or volume of 
gas or other fluid measured. 

The machine makes an instantaneous 
and continuous calculation for the du- 
ration of the period the chart has been 
on the meter gauge, such calculation 
being, of course: 


hourly coefhicient 


C= \V/hp 
in which: 
C = coefficient 
h = differential, in. water 





Casing in 77%-i 





Ez H-in bole drilled to 
1520 $4 








8%5-in Surface pipe set 
and cemented af 2 
cepth of 1540 $3 








7%-in hale arilled trem 
- 1540 to 2400 ## 


— > 


1800 -/5, air pressure 
encounter red at a depth 
of /665 


7-in. 20/8. threaded! casing 
set in 71-in. hole 

cemented at 2400 Ft 

i with 0 Sacks 

Casing Collars were 
machined fo reduce 
crameter 

















_ 


Sketch showing method of 
running casing 











= absolute pressure, lb, per 
sq. in 

All of the above factors are expressed 
in percentages. 


Accuracy 


A ten-day test, on charts with dif- 
ferential and pressure lines in every 
conceivable position on the chart face, 
showed the volume from machine cal- 
culations to be 99.87 percent of the 
volume calculated by the inspection 
method. The inspection chart calcula- 
tors read these charts as closely as pos- 
sible before they were run on the 
machine. On rough charts, inspection 
figures should be higher than figures 
arrived at with an instrument. An in- 
spection reader, averaging 60 percent 
and 80 percent over an hour would 
probably read it as 70 percent. The 
correct reading would be 69.28 per- 
cent. 

The data in Table 1 show the results 
of comparative tests of inspection ver- 
sus machine accuracy. The chart runs 
on the machine were made by office 
girls who had had no previous expe- 
rience with an instrument of this type. 

The writer is indebted to W. F. 
Martin, Texoma Natural Gas Com- 
pany, Amarillo, Texas, for the ideas 
and material presented in this article. 


P 437. 


in. Hole 


Accordingly, an attempt was made 
to squeeze the formation producing 
the air using a cement retainer at- 
tached to the drill pipe, the latter serv- 
ing as the conductor string for pump- 
ing the cement in the well. 

Failing in the attempt to shut-off 
by squeezing, it was then decided to 
try running 7-in., 20-lb. casing in the 
hole. Inasmuch as the outside diameter 
of a 7-in. casing collar is 73/4-in., ob- 
viously it was necessary to machine 
the collars to reduce the diameter. As 
much of a cut as could safely be made 
without impairing the threads was 
taken on each collar. 

The hole was filled with 11-lb. mud 
as the casing was run in the well, aid- 
ing in lubricating the pipe. The bot- 
tom of the casing was equipped with 
only an open shoe. 

As the last length of casing was 
made-up, the line from the mud 
pumps was hooked-up so that mud 
could be circulated prior to cementing 
the string (with 80 sacks). The fact 
that 800-lb. pump pressure was suff- 
cient to hold the pipe up indicates the 
extremely close passage between the 
pipe and the hole. 
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ump It Thru’ Pipelines -- 


Types EN and GN, available in 6and8 
cylinder units, ranging from 200 to 
BST OB alo) 4-1-5 oleh £-) io mod bol-sebat-Molttatolbalem 


Pipelines will break the bottleneck 
of oil transportation ... so pipeline 
engines are in the spotlight! 











What better engines than Cooper- 
Bessemer Diesels? They use oil as 
fuel, have oil-cooled pistons for safety | 
and better engine efficiency. They’re - 9 NF Rey 

rugged for the grind of 24-hour serv- tei cages 878 hp Ss pipeline apie 
ice, with full pressure lubrication, 
oversize wristpin bearings, precision 
type and interchangeable main bear- 
ings ...all features for more hours 
on the line! They range from 100 to 
1,000 horsepower. 











Ifgas is cheaper and more convenient, 
there are C-B gas engines to match 
every diesel model. And, if you’re 
thinking of their salvage value after 
the crisis, they’re all convertible from 
one fuel to the other. That’s worth 
considering! 


yore 
roach aoe 


Type LS, 5, 6, 7 and 8 cylinder units, rated 625 to 1,000 


horsepower for pipeline pumping. 








"HE COOPER-BESSEMER CORPORATION 


Mount Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


West 43rd St. New York City 201 East Ist St., Tulsa, Okla. Box 1856, Pampa, Texas Magnolia Bldg., Dallas, Texas 
‘ment Bldg, Washington, D. C 631 Spring St., Shreveport, la Box 454, Greggton, Texos 529 M&M Building, Houston, Texas 
640 E. 6lst St., Los Angeles, Calif BelOR me: Naeeolelcmsitlilclislopme iam GelUlL em yliticllla 
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A Critical Analysis of the Application of the 


Back-Pressure Method in Studies of Gas Reserves 


A PETROLEUM 
ENGINEER 





HE purpose of this article is to 

point out some of the things that 
can be done legitimately with back- 
pressure curves of natural gas wells, 
and, conversely, some operations ad- 
vocated by others, but which are math- 
ematically unsound. A lack of proper 
respect for the peculiarities of behavior 
of logarithmic graphs has led to the 
advancing of a number of misapplica- 
tions of the back-pressure curves. 

A brief review of the mathematical 
principles underlying the use of straight 
lines on log-log graph paper may be 
helpful. 

If the horizontal scale is called “x” 
and the vertical “y,” the distances 
measured in either direction are pro- 
portional to the logarithms instead of 
the actual values of x and y. A straight 
line on log-log paper may be repre- 
sented by an equation of either of the 
following forms: 

logy = mlogx+logb . (1) 

or logx = nlogy+loge . (2) 
Equations (1) and (2) may be re- 
written, respectively, as: 

yo=bum 1... (3) 

St ee. 
The forms (2) and (4) are those com- 
monly employed in back-pressure tests. 
The value “c” is called the “coef- 
ficient,”’ and the value ‘‘n”’ is called the 
“exponent,” or the “slope” of the 
curve. 

Now, let us consider two straight 
lines whose equations have been writ- 
ten in the form (4): 


AS, ga a a a er (os 
X,=cey™ . ..... (6) 
If the values of n, and n, are identi- 


cal, as in Curves A and B of Fig. 1, the 
two equations may be added, to give a 
new equation: 
X= x, + x, = (c,+¢c,) y® . (7) 
which represents another straight line 
on logarithmic paper, as shown by 
Curve C, which has the same slope as 
the original curves, and is such that 
the value of X for any given value of 
Y will be the sum of the values of x, 
and x, for the same value of y, and has 
its equation in logarithmic form: 
log X = log (c, + c,) + n log y (8) 
If, on the other hand, the values of 
n, and n, are not identical, as in Curves 
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A and D of Fig. 1, such addition as 
we performed before results in the 
equation: 
A=x,+x,—c,y"™+coy™ . (9) 

It is readily seen that it is impossible 
to write this in a logarithmic form 
corresponding to equation (8). The 
graphic significance of this fact is that 
the plotting of equation (9) on log- 
log paper results in a curve instead of 
a straight line (Curve E, Fig. 1). 

This fact holds true for any group 
of logarithmic plots of different slopes, 
such as, for instance, the back-pressure 
tests on a group of gas wells. 

It will be evident also that if the 
values of x for a given curve are mul- 
tiplied by a constant percentage factor, 
and those for another curve by a dif- 
ferent factor, the resulting addition 
will not give a straight line either, un- 
less the slopes of the original lines are 
identical. 

Having demonstrated the theoretical 
impossibility of a straight line repre- 





xt A comparison is made of various ways of treating composite data 
from a group of wells 


( | x) f 
by 4 Wham Ferguson, Assistant Gas Engineer, 


senting the addition of two or more 
straight lines of different slopes on a 
logarithmic graph, it might seem that 
it would be impossible to use a straight 
line to represent the composite per- 
formance of a group of natural gas 
wells. Actually, from a theoretical 
standpoint, this is the case, but it is en- 
tirely possible that a group of wells may 
have individual back-pressure curves 
such that their addition results in a 
curve that is so nearly straight, be- 
tween two predetermined values of y, 
that, for all practical purposes, it may 
be so considered. This possibility must 
not, however, be blindly assumed, but 
must be verified in each case. Some 
standard must be set up for the max- 
imum allowable deviation of the curve 
from a straight line within the section 
considered, and if this amount of devi- 
ation is exceeded, the only thing that 
can be done is to use the curve as it is 
found, and solve graphically for any 
functions desired from the curve. 

At this point the reader may be won- 
dering why a straight line is desirable, 
if it can be used. The only advantage 
comes from being able to calculate 
points that have not been used in plot- 
ting the curve to a greater degree of 
accuracy than could be obtained by 
solving graphically for them. In gen- 
eral, a logarithmic plot can be read ac- 
curately to only three significant fig- 
ures, and this means that an error of a 
magnitude of approximately 1 percent 
would be inherent. If results closer 
than this are desired, one must resort 
to means other than graphic. Also, it 
is much easier to draw a straight line 
than a curve, particularly if the curv- 
ature is slight. 

It is obvious that, if a sufficiently 
small length of any curve is considered, 
a straight line could be used to approx- 
imate that particular section of the 
curve, but that this straight line would 
fail to represent, within the same de- 
gree of accuracy, a portion of the curve 
at some distance from the chosen sec- 
tion, unless the curve should happen 
to be either a freak curve, or a straight 
line. 

Further, two points may be chosen 
at random on a curve, and a straight 
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PUMPABLE OVER 8 HOURS, WITH 40% 
WATER, AT 200°F.-HIGHER STRENGTHS, TOO 


OTS of things can happen while you’re pumping cement 
into a hole two miles or more deep. In case of break- 
down, you need a cement that stays pumpable plenty long. 
But you need high strength as well as pumpability. And 
that’s where “Texcor’ comes in. 


‘Texcor’ gives the Oil Man a greater safety factor than 
ever before—with 40% water (16%4-lb. slurry), “Texcor’ 
stays pumpable for over 8 hours, at 200° F. And please note 
these strengths: over 5000 Ibs. in 24 hours, over 6000 Ibs. 
in 48 hours. 


Lower initial viscosity, greater ease of pumpability in 
heavy slurries, low pump pressures— greater density, higher 
strength in hardened cement. 


CHOOSE FROM 4 GREAT CEMENTS 


4 BASIC ADVANTAGES Use ‘Texcor’t for deepest, hottest wells and highest pres- 


- Longer pumpability: In excess of 8 hours, with 40% water sures . . .‘Starcor’* for deep wells .. . ‘Incor’* for wells of 
(16/2-Ib. slurry), at 200° F. moderate depth... Lone Star for all-around oil-field service. 


- Higher strength: Over 5000 Ibs. in 24 hours, over 6000 Ibs. Extra quality, through painstaking year-in-year-out research. 
in 48 hours, with 16'2-Ib. slurries, at 200° F. +Trade Mark 
3. Lower initial viscosity: Easi ility i ry ies cl emai 
scosity: Easier pumpability in heavy slurries 
-.. low pump pressures. 


4. Greater density: Saw a ‘Texcor’ cube in half—notice its LONE STAR SYMBOL OF QUALITY EVER SINCE 1900 
denser Structure. Greater density, higher strength... longer 
lasting shut-offs! 





.. KRaztipea piace Wiis Obt SpalasDouy Proyeedé 
LONE STAR CEMENT CORPORATION 


Makers of...Lone Star...‘Incor’...‘Starcor’...'Texcor’ 
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line drawn between them, but whether 
this straight line may be used to ap- 
proximate the curve between the two 
points must be determined by taking 
intermediate points on the curve and 
the line and calculating the errors in- 
volved. And, if the straight line is de- 
cided to be a sufficiently close approx- 
imation to the curve, it is so only for 
the section under scrutiny, but may 
deviate from the curve in either direc- 
tion outside the chosen section. 

Having touched briefly upon some 
of the peculiarities of behavior of log- 
arithmic graphs, let us now examine 
some of the methods advanced by oth- 
ers for the application of back-pressure 
curves for determining availability of 
gas from natural gas wells. 

The back-pressure curve of a nat- 
ural gas well is usually represented by 
the equation: 

Q =—C (P,;? — P,*)" : 
in which 

Q = rate of flow, usually in cu. ft. 

of gas per day at a fixed pres- 
sure and temperature base; it 
is plotted as the abscissa, or 
“*x,”? as we have considered the 
horizontal coérdinate in our 
previous discussion. 

C =a constant for the particular 

well, and is usually called the 
“coefficient.” 


(10) 


P,; — the formation pressure, in lb. 
F 
per sq. in. absolute. 
P, = the pressure at the sand face in 
the well-bore, in Ib. per sq. in. 
absolute. 


n =a constant for the particular 
well, and is usually referred to 
as the “exponent” or “slope.” 

The term (P;° — P.*) corresponds 
to “‘y,” the ordinate, or vertical co- 
érdinate in our previous discussion. For 
brevity, let us introduce a new symbol 
for this difference in squares, and call 
it, simply, AP? (read delta P squared). 
With this new symbol, equation (10) 
becomes: 


O=C€ (aF*)* (11) 
or, written in logarithmic form: 
log Q = log C + n log (AP?) . (12) 


The usual procedure employed to 
obtain a curve representing the per- 
formance of a group of natural gas 
wells is to choose certain values of AP”, 
such as 10,000, 20,000, 40,000, 80,000, 
and 160,000, or any others thought 
advisable. Then the value of Q cor- 
responding to each of these values of 
AP? for each well is calculated or read 
from the back-pressure curves, and 
tabulated. These values are then added, 
group by group, to obtain a composite 
value of Q corresponding to each value 
of AP*. These are then plotted, and the 
resulting curve is considered to be the 
composite curve for the group of wells. 


This method is probably the most 
satisfactory that can be used. Any ar- 
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gument as to its deficiencies may be 
met fairly with the query, ‘““Have you 
anything better to offer?” Of course, 
this usually brings forth another meth- 
od, but, so far as any published method 
to date is concerned, no better method 
has been devised. 

The method outlined above corre- 
sponds with that contained in the U. S. 
Bureau of Mines Monograph 7, “Back- 
Pressure Data on Natural-Gas Wells 
and Their Application to Production 
Practices,” pp. 99 to 106, inclusive. 

It might be mentioned here that the 
principal reason for most of the pe- 
culiar mathematical or pseudo-mathe- 
matical methods that have been ad- 
vanced lies in the fact that scm effec- 
tive value of the formation pressure 
must be arrived at to represent the 
various formation pressures of the 
wells. This becomes increasingly im- 
portant as the gas pressures in a reser- 
voir decline unequally so that pressure 


Fig. 1. Illustrating the result of averag- 
ing two curves having different 
n values 
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gradients are established, and one must 
fix upon some value of the formation 
pressure at which the wells, as a group, 
would operate as though they all had 
the same pressure. This difficulty is 
fairly easily overcome by locating on 
the composite curve, as we have defined 
it, the point representing the total ab- 
solute open flow of all the wells. The 
value of AP* for this point may be 
considered as an effective value, and 
we may then calculate the effective 
value of P; from this effective value of 
AP*. The significance of an effective 
formation pressure arrived at in this 
manner is this: If all of the wells con- 
sidered had the same formation pres- 
sure as this effective P;, the total abso- 
lute open flow would be identical with 
what it actually is. This method gives 
an effective Py quite similar in principle 
to the center of gravity of an unsym- 
metrical object. 

The effective formation pressure, to- 
gether with the conventional composite 








curve, possess the advantage that, so 
long as the individual well curves re- 
main the same, the composite curve 
will not be changed, and any changes 
in individual well formation pressures 
will simply change the effective forma- 
tion pressure; and, as it is impossible to 
predict with any degree of accuracy 
the changes in individual well pressures 
over a period of years, this effective 
pressure is as accurate a basis to begin 
from in predicting future effective 
pressures as is any other pressure that 
might be determined to be an “aver- 
age” or “weighted average” pressure. 

A method advanced by Paul C, 
White, of the Federal Power Commis- 
sion,' has been of great interest. At 
first glance, the method seems to be a 
great advance over previous procedures, 
but, after examining it thoroughly and 
testing it with hypothetical cases that 
can be controlled, it breaks down into 
contradictions that could be very seri- 
ous in an actual problem. Because of 
the rather complicated procedure in- 
volved, and the fact that the method 
does lead to erroneous results in some 
cases, and is basically unsound, the pos- 
sibility that in a given case it may be 
sufficiently accurate does not warrant 
its use generally, especially in view of 
the fact that the usual procedure is so 
simple. It might be said here that 
White’s work exhibits great ingenuity, 
and that it is only after long study and 
volumes of calculations that the basic 
errors in reasoning are revealed. 

The method developed by White has 
been used by the engineers of the Fed- 
eral Power Commission in the case 
against the Canadian River Gas Com- 
pany, Docket G-126. 

Several hypothetical cases have been 
chosen to demonstrate the basic errors 
of White’s methods. These will be con- 
sidered as briefly as possible, and the 
writer will be glad to supply additional 
information to anyone sufficiently in- 
terested to desire it. 

There are so many different things 
involved in the problem that it is well 
to consider each phase separately, when 
possible, in order to keep from confus- 
ing the issue. 


Example 1 


We shall, then, take up the problem 
first from a standpoint of the compos- 
ite curve representing the producing 
characteristics of two wells having the 
same back-pressure curve, but with 
varying formation pressures. The cal- 
culations will result in the same type 
of results, no matter what curve we 
choose, so for simplicity let us consider 
the back-pressure curve on both wells 
to be represented by Curve A, Fig. 2, 
whose equation is: 

; ‘4¢Estimating Availability of Natural Gas Reserves,” 


by Paul C. White, The Petroleum Engineer, December, 
1940 
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WYTEFACE “A 


and NOW it’s 


WYTEFACE “A” 


Once again steel tapes have been improved—and by 
the same house that has led in measuring developments 
for the past three decades! This time it’s WYTEFACE 
“A”—a new type of WYTEFACE Tape with raised black 
metal graduations on a crack-proof white surface; 
easy to read as a newspaper headline; with an uncanny 
resistance to abrasion that greatly prolongs its useful 
life. Constant wiping, abrasion with oil and sand, or 
scraping on the pipe pile have no terrors for this im- 
proved steel tape! 

WYTEFACE “A” is the result of constant research. 
Less than thirty years ago all steel tapes were shiny 
—until K&E developed the well-known Keco finish 
to provide contrast for the numbers and graduations. 
In 1935 this same research produced the famous 


TRADE MARK 


STEEL TAPES 





WYTEFACE line, with easy-to-read graduations 
marked directly on a crack-proof white surface. It is 
but one logical step to WYTEFACE “A” with its in- 
creased resistance to abrasion, designed particularly 
for oil field service! 

There are K&E WYTEFACE “A” Steel Tapes in all 
sizes and types—in cases or on reels—for every job in 
the oil industry. You will find them stocked by every 
leading oil well supply company. Ask your dealer—or 
write for a catalog. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO + ST.LOUIS + SAN FRANCISCO - LOS ANGELES «+ DETROIT 


MONTREAL 























Q= 1000 (P?—P,2)"* . (13) 

Now, suppose that these wells have 
just been completed, and that the pres- 
sures in both are the same, so that, for 
both wells: 

P, = 487.6899 lbs. abs., and 
AP? = 237,841.4 
Both wells, then, have an open flow of 
20,000,000 cu. ft. per day, as calcu- 
lated from (13). By White’s method, 
the composite curve coincides with the 
conventional composite curve, and 
passes through the points (AP* — 
237,841.4, Q= 40,000 M. cu. ft.) 
(AP? = 100 M., Q= 20,000 M.), 
(AP? = 10 M., Q= 3,169.78 M.). 
These values of Q are exactly twice 
those for the original curve, point for 
point. The composite curve, of course, 
has the same slope as the two identical 
curves, which is 0.8. This composite 
curve is Curve B, Fig. 2. 

Now, suppose that, for some reason, 
one well remains at its virgin pressure, 
while the formation pressure in the 
other drops to 354.3956 lb. abs., so 
that AP? for it is 125,596.2. The open 
flow of the second well is now only 
12,000 M. cu. ft. By White’s method, 
the weighted average formation pres- 
sure is obtained thus: 


AP* corresponding to the total open 
flow on Curve B is only 140.8730 M., 
so that the effective value of P; is now 
only 375.3035 lb. as against the 
weighted average figure of 410.6206 
lb., or a difference of approximately 
35.3 Ib. 

The reader will realize that the seven 
significant figures in the above num- 
bers, as in the cases to follow, result 
from calculation. Such precision is im- 
possible with graphic methods. 

It is significant to note here that, if 
at a later date the formation pressures 
of the two wells should reach the same 
value, no matter what, the composite 
curve obtained by White’s method 
would again coincide with Curve B, so 
that, depending upon the amount of 
spread between the formation pressures 
of the two wells at any time, the com- 
posite curve by White’s method at that 
time would diverge more or less from 
the original curve at virgin pressure, 
whereas the only thing that varies by 
the conventional method is the effec- 
tive formation pressure at a given date. 
Its variation is at all times controlled 
by the variation of the individual 
formation pressures of the wells, so 
that it does reflect the relative pro- 





Totals 
Weighted average P, 





Q. F. Py 


20,000 M. 

12,000 x 

32,000 M. 
= 14,006,545.2 
Weighted average AP* = 191,585.2. 


Q X Pr 
9,753,798.0 M. 
4,252,747.2 

14,006,545.2 M. 
437.7045 lb. 


XxX 487.6899 = 
354.3956 


— 32,000 = 








White would then draw a curve of 
slope 0.8 through the point (AP* = 
191,585.2, Q = 32,000 M.) and call 
that his composite curve. This is Curve 
C, Fig. 2. But he already had a compos- 
ite curve with virgin pressure condi- 
tions, which does not agree with this 
new curve. The value of AP* corre- 
sponding to 32,000 M. on the original 
composite curve is only 179,949.3, so 
that the effective formation pressure is 
only 424.2043 lb., or a difference of 
13.5 lb. from White’s weighted aver- 
age pressure. 

Now, let us suppose that the first 
well declines from its virgin formation 
pressure to 469.0496 lb., so that AP* 
= 220,000, and that the second well 
suffers an additional decline to 264.5751 
lb., so that AP? = 70,000. The open 
flow of the first well is now 18,790.493 
M., whereas the open flow of the sec- 
ond is 7,517.586 M. 

Weighting the formation pressures 
against open flows by White’s method 
gives a weighted average pressure of 
410.6206 lb., so that he would have a 
new composite curve (Curve D) 
through the point (AP* = 168.6093 
M., Q = 26,308.079 M.). The value of 
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ducing ability of the wells, but does 
not vary as White’s method would in- 
dicate. 


of which have back-pressure curves 
whose coefficients are 1000, but whose 
slopes are, respectively, 0.5, 0.6, 0.7, 
0.8 (this is the same curve as we chose 
for Example 1) 0.9, and 1.0. The equa- 
tions for those back-pressure curves 
are, then: 


Well Equation 
A Q= 1000 (AP*)"% 
B Q= 1000 (AP*)*" 
C Q= 1000 (AP*)°7 
D Q= 1000 (AP*)°* 


>) 


Q = 1000 (PA?) 
F Q= 1000 (PA?) 

It must be borne in mind from this 
point on that any composite curve, to 
be accurate, must have curvature, and 
that any straight line we may use to 
represent the composite curve is only 
an approximation. 

For this second example, the calcula- 
tions will be tabulated so that the 
methods will be evident, but for later 
examples, parts of the mechanics of the 
processes will be omitted. We make the 
assumption to start with that the range 
of values of AP? with which we shall 
be concerned shall be between 10,000 
and 200,000. This gives a shorter 
length of curve than those considered 
in White’s article, in which considera- 
tion was given to values from 2,296,- 
230 to 4,589. Restricting the length of 
the curve to be scrutinized has the 
effect of minimizing the effect of curv- 
ature, so that any conclusions we reach 
will be conservative rather than exag- 
gerating the errors involved. 

The first step in our calculations is 
to tabulate the values of Q for each of 
the six wells at certain values of AP?, 
thus: 





Well 

10 M. 
100 
251 
631 

1,585 

3,981 

10,000 

16,548 


THOOW YS 


Totals 





Quantities at values of AP* of: 

25 M. 50 M. 100 M. 200 M. 
158 224 316 447 
435 660 1,000 1,516 

1,198 1,947 3,162 Dh DT 
3299 5,744 10,000 17,411 
9,081 16,946 31,622 59,010 

25,000 50,000 100,000 200,000 

39,171 75,521 146,100 283,521 








Having avoided the complication of 
a variation in slopes and the consequent 
curvature of the composite curve by 
this Example 1, let us now see what 
happens if there is a variation in slope. 
Again, as before, we shall choose our 
curves to suit ourselves, with the idea 
in mind that if the methods used will 
not apply to reasonable hypothetical 
cases, there is no assurance that they 
will work with the actual cases we 
may encounter. 


Example 2 


As our second hypothetical case, let 
us consider that we have six wells, all 


Let us first determine what curve we 
shall use for our conventional curve to 
represent the totals shown above. If we 
arbitrarily choose the values of Q at 
10 M. and 100 M., and connect them 
with a straight line, this line will have 
a slope equal to the difference between 
the logarithms of Q at these two 
points: 

log 146,100 M. cu. ft. 8.1646502 

log 16,548 M. cu. ft. = 7.2187455 

Difference = “‘n” = 0.9459047 
and, to obtain the value of the coef- 
ficient of this straight line, we subtract 
the product of “n” by the logarithm of 
AP* = 100,000 from the logarithm of 
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THE LARGE-DIAMETER HOLE ‘8! inches at the final depth 
of 14,622 feet) made the work of this veteran ‘“‘Oilwell’’ 27!4- 
inch Oilbath Rotary a particularly tough assignment. Direct- 
driven by an electric motor, this sturdy machine took the job in 
its stride and performed with the smoothness and efficiency 
that are typical of ‘Oilwell’ Rotaries. As now manufactured, 
“Oilwell” 27',-inch Oilbath Rotaries are of the same reliable 
general construction with refinements resulting in greater ca- 
pacity, longer life, and less frequent servicing. 


HANDLING RECORD STRINGS of drill pipe is a common 
occurrence for “Oilwell’’ Swivels. In drilling Honolulu Oil 
Corporation's deep well to its final depth an ‘Oilwell’ No. 
150-B Swivel, like the one illustrated, supported an extremely 
heavy string made up largely of 4'2-inch drill pipe and includ- 
ing six 40-foot drill collars weighing 95 pounds per foot. An 
“Oilwell” Swivel of the same series was used in drilling the 
only well deeper than this one to its record depth of 15,004 ft. 


AN “OILWELL” NO. 14-P (7',”" x 14”) Power 
Slush Pump, which had been in service since 
1936, bucked pressures far exceeding its rated 
capacity in drilling this well to 14,110 feet. For 
the final 512 feet the illustrated ‘“‘Oilwell’’ No. 
20-P (734” x 20”) Pump was placed in service 
after several years of deep drilling performance 
on other rigs. This high-capacity power pump has ample vol- 
ume and pressure ratings for the toughest service in any field. 


GAIN and again “Oilwell” equipment 
has proved its inherent dependability 

and reserve capacity in drilling to extreme 
depths. A recent outstanding example is 
Honolulu Oil Corporation’s 14,622-foot well 
at Buena Vista Hills,California—the second 
deepest well in the world and the deepest 
ever drilled with electric power. An “Oil- 
well” Swivel supported the long string of 
drill pipe, an “Oilwell” Rotary rotated the 
string, and “Oilwell” Power Pumps pro- 


vided vital mud circulation. 


It is significant that the “Oilwell” equip- 


ment used on this deep well was by no means 
new. Most items were originally placed in 
service 3 years before this well was spud- 
ded in on June 1, 1940. This performance, 
following such a long service life, is clear 
evidence that “Oilwell” machinery is built 
to maintain its initial high efficiency. 

Deep-well performance records call at- 
tention to the outstanding job that is being 
done in the oil fields by both men and ma- 
chinery. Not so sensational, but of utmost 
importance to the equipment buyer, is the 
consistently efficient day-to-day work per- 
formed by “Oilwell” equipped rigs. Send 
for specifications. 











Q = 146,100 M., which difference is 
the logarithm of “C”: 


curves. Curve A of this figure is the 
conventional curve we have been dis- 





from which 





log 146,100 M. cu. ft. = 8.1646502 
log 100,000 = 5; 5 & 0.9459047 = 4.7295235 
Difference = log “C” = 3.4351267 

“as ae 





Now, using these values for ““C” and 
‘n,” let us compare the values of Q 
for this straight line with the actual 
values for AP? — 25 M., 50 M., and 
200 M. 


cussing thus far. We shall discuss the 
curvature and the straight lines to 
represent the curve of a general case in 
greater detail in connection with Ex- 
ample 4, and show some of the things 





Q calculated 


AP* Actual sum from straight line 


Percent 


Now that we have a composite curve 
to work from, let us assign values to 
the formation pressures of the wells, 
and arrive at White’s composite curves 
corresponding to these pressures. First, 
let us consider that all the wells be- 
gin with a virgin formation pressure 
of 450 Ib. per sq. in. absolute, and that, 
later, the pressures decline in the fol- 
lowing manner: Well A, no decline; 
Well B, declines to 410 lb.; Well C, 
declines to 370 lb.; Well D, declines 
to 330 lb.; Well E, declines to 290 
lb.; and Well F declines to 250 Ib. 
Finally, let us assume that at a still 


M. cu. ft. Error 
39,369 + 198 
75,841 + 320 

281,447 — 2,074 


M. M. cu. ft. 
25 39,171 
50 7,221 
200 Pa k Meee 


error 
L 0.50 
+- 0.42 
— 0.74 


later date, the wells all equalize to a 
formation pressure of 100 lb. absolute. 
The open flows for the six wells would 


be as follows: 














The pattern of the error shows that, 
for all values of AP* between 10 M. 
and 100 M., the actual values of the 
curve are less than those shown by the 
straight line, but for values of AP’ 
greater than 100 M., the actual values 
are greater than those shown by the 
straight line. If we are satisfied with 


Case 1 Case 2 Case 3 
P; O. F. P; O. F. P; ©: F. 
450 450 450 450 100 100 
450 1327 410 1,366 100 251 
450 5,182 370 3,940 100 631 
450 17,585 330 10,706 100 1,585 
450 59,674 290 27,059 100 3,981 
F 450 202,500 250 10,000 


a maximum error of 0.74 percent in 
our results for any point between 10 
M. and 200 M., however, we may 
safely use this straight line. If not, we 
then may make use of the method of 
least squares, choosing these, or any 
other, intermediate points, and calcu- 
lating the best straight line that might 
be drawn through the points chosen. It 
is almost unnecessary to say that, no 
matter which points are chosen, a dif- 
ferent choice would result in a slightly 
different straight line. Using the five 
points we have tabulated, applying the 
method of least squares results in a 
straight line whose constants are: 

C = 2650.43; log C = 3.4233160; 
n = 0.948395. 
The comparison between the actual 
and calculated values, using this 
straight line, is as follows: 


Total O. F. 286,918 





62,500 100 


106,021 16,548 
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Fig. 2. Illustrating the conditions in 











The value of the weighted average 
formation pressures and the effective 
formation pressures are, of course, 450 
Ib. for Case 1, and 100 lb. for Case 3, 
as the pressures are the same for all six 
wells. Weighting formation pressure 
by open flow for Case 2 gives White’s 
weighted average formation pressure, 
which is 275.656 lb., whereas the ef- 
fective formation pressures calculated 
from the two straight lines we arrived 
at by the conventional method, are, 
respectively, 266.924 lb. and 266.840 
lb., both of which are more than 8'4 
Ib. less than the weighted average pres- 
sure. 

Epiror’s Note: This article will be 
continued in an early issue of The Pe- 
troleum Engineer. 


Q calculated 
AP* = Actual sum from straight line 
M. M. cu. ft. M. cu. ft. 
10 16,548 16,477 — 71 
25 39,171 59,271 + 120 + 0.31 
50 75,521 75,820 + 299 + 0.40 
100 146,100 146,312 + 212 +- 0.15 
200 283,521 282,340 — 1,181 — 0.42 


BBB BBP PEPE EPI P IPP PPP PDO DDD? 


Percent 
error 
— 0.43 


Fig. 3. Illustrating the conditions in 
Example 2 














It is obvious that this straight line is 
a closer approximation to the curve 
than is the straight line we considered 
first, but whether it is the best straight 
line to represent the curve between 10 
M. and 100 M. is problematical. On 
ordinary logarithmic paper, however, 
either straight line would be indistin- 
guishable from the other, or from the 
actual curve. Fig. 3 shows some of the 
well curves, as well as the composite 
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that can be done with the various ap- 
proximations. 

If the reader has not already noticed 
it, it may be well to call attention to 
the fact that, whereas an arithmetical 
average of the slopes of the six curves 
is exactly 0.75, the method we used 
results in a slope above 0.945, which 
shows that the producing ability of the 
wells does have a part in determining 
the slope of the composite curve. 
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For Longer Trouble-Free 


PUMP PERFORMANCE 


MISSION Super- Surfaced PISTON RODS 


. .. Stay in your pumps from two 
four times longer. This extra long me 
is due to the double wearing surface. 
Wearing Surface No. 1 
This hard, corrosion-proof, wear-resistant 
super-surface lasts longer than the regu- 
lar File-Hard Rod under ordinary condi- 
tions . . . and up to three times longer 
under corrosive conditions, 
Wearing Surface No. 2 


When the super-surface is finally worn 


off, a regular Mission File Hard Surface 
remains to give you another long period 
of service. 


Longer Rod Life Means 
Lower Rod Costs 
From two to four times longer life at 
only about a 45% increase in price... 
This means lower rod costs any way you 
figure it; in most instances at least a 
two to one saving. Install these rods in 
your pumps and start saving right away. 


Super-surface: Hard, corrosion-proof, wear- 
resistant for long, trouble-free service. 


File- Hard: ca 


me as. -on-segular Rilertiard 


~ Core: Extra high strength for protection n against 


rod breakage. 


MISSION Self - Sealing GLAND PACKINGS 


- « - seal perfectly regardless of pump 
pressure. This means longer rod and 
packing wear as well as freedom from 
frequent tightening of gland nuts. 

Self-Sealing Principle: This outstanding 
performance is possible because pump 
pressure, acting on the packing lip, gives 


MISSION FLUID 


+ « « save you the cost of the piston body 
every time you change rubbers. With 
Mission, you simply dress up the piston 
body with new rubbers. 


a seal which varies with pressure—there 
is no binding at low pressures—no leak- 
age at high pressures. 


Order several sets of Mission Self-Sealing 
Gland Packings. They will make your 
rods last longer and save you trouble. 


END PISTONS 


You get a double saving because, in addi- 
tion to saving piston body costs, the 
tough, durable Mission Piston Rubbers 
stay in your pumps longer. 








“Change the Rubbers and Save the Piston.” 


RYLe. 





MISSION MANUFACTURING CO. 
Humble Road Houston, Texas 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 














REFINERY PRACTICE 





A PETROLEUM 
ELENGINEER 


Operating Man 


Vocational Class Proceedings in Refinery Engineering 


Refinery Practice for the 





Thermal Conversion of Gases 


Synopsis of Preceding Meetings 


The first discussion involved a review of the 
various hydrocarbons and their thermodynamic 
qualities as related to the cracking of petroleum 
and its products. The main hydrocarbons in 
petroleum and its cracking products are paraf- 
fins, olefins, naphthenes, and aromatics. Of 
these olefins are virtually non-existent in most 
crude oils. 


Points covered in the discussion included the 
following: (1) chemical stability of compounds; 
(2) relative crackability of hydrocarbons; (3) 
energies released or absorbed in cracking; (4) 
the decomposition reactions, and (5) effect of 
pressure on reactions. 

In discussing the development of cracking, it 
was pointed out that the ability of petroleum to 
crack was discovered by the accidental over- 
heating of a topping shell still, resulting in an 
unexpected straw-colored distillate, which was 
in reality cracked distillate. 

The importance of clean recycle was first 
recognized when operators of earlier units dis- 
covered that clean stocks permitted longer runs 
with correspondingly small percentage of gas 
and coke formed. 

Additional gasoline will be obtained if a mul- 


Class Meeting No. 8 (Continued) 


Pupil: The author’ on page 128 
gives some clue as to what he thinks 
about condensation in considering con- 
densation reactions in cracking: 

“First, aromatics and to some extent 
olefins are responsible for condensation 
reactions. Aromatization reactions and 
reactions of dehydrogenation of naph- 
thenes play a very important part in 
the condensation processes. These reac- 
tions forming aromatics are a prelim- 
inary stage for further condensation. 
** * The condensation of aromatics 
forms products of a higher molecular 
weight and boiling range as compared 
with the original hydrocarbons. * * * 
The condensation products may be ob- 
tained either by condensation of aro- 
matics or by condensation of aromatics 
with unsaturates. * * * Cracked resi- 
dues belong mostly to polycyclic aro- 
matic hydrocarbons formed as result 
of condensation.” Coke formation fol- 
lows the condensation reactions. 

Leader: If you desired to obtain the 
highest possible natural octane number 
in gasoline, which of the processes we 

1The text used by the class is Conversion of Petroleum 
by A. N. Sachanen. Published by Reinhold Publishing 


Corporation, 330 W. 42nd Street, New York, N. Y. 
Price $6.00 
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tiple coil heater is used so that more rigid con- 
trol from the fractionator will permit separate 
cracking from the various cuts at optimum 
conditions. Quenching will be essential to cor- 
rect control of the time and temperature ele- 
ment. 

The excessive heat brought to the fractionator 
from the reaction chamber can be disposed of 
in a number of ways: (1) the charge may be 
used as a quench; (2) heat can be exchanged 
with the charge to any adjacent unit; and (3) 
the remaining heat must be removed by reflux 
in the usual way. 

The charging stock is less refractory than 
recycle stock. A cut cracked above its optimum 
temperature will produce excessive amounts of 
gas and coke. For maximum gasoline, therefore, 
it is necessary to separate both the charge and 
the recycle stock into small cuts. This would 
necessitate the separate treatment of charge and 
recycle. These cuts would then be treated at 
the temperature at which minimum gas _ is 
formed and quenched immediately to keep 
down the formation of polymers and conden- 
sation products that reverse the process of 
cracking and go to form coke. All this pro- 
cedure would mean many cuts and high recycle 
ratio. Of course, for practical purposes the 





are studying tonight would you select, 
these processes being: 

1. Reforming 

2. Polymerization 

3. Thermal conversion of gases 

Those are the three general headings. 
Forget the operating expense and think 
only of the result and quality of the 
gasoline. 

Pupil: 1 should select all three of 
them because they are all three differ- 
ent processes. They would go on at the 
same time. The charging stocks are 
different; for instance, reforming and 
thermal conversion of gases are both 
cracking, but polymerization is the 
recombining of unsaturated hydrocar- 
bons. Reforming and thermal conver- 
sion involve cracking plus polymeriza- 
tion, which is a building-up reaction. 

Leader: If you wanted the highest 
octane number, would you begin with 
gas? 

Pupil: You would begin with re- 
forming and take gas off and poly- 
merize, etc., and would end with re- 
formed naphtha and a polymer with a 
high octane value. 

Pupil: Wouldn’t thermal conversion 
of gases result in a high yield? 

Leader: Not so high. 


above method would have to be modified in 
order that investment in equipment would be 
within reason. 

When making 70-octane gasoline instead of 
striving for maximum gasoline yield, a multi- 
coil unit would be used but high reflux ratios 
would not be feasible for a commercial unit. 
Ratios from 3 or § to 1 were suggested; this 
would crack the stock deep enough to obtain 
the desired results. This deeper crack would 
of course produce a greater percentage of gas 
and coke, along with more olefins and aro- 
matics. These compounds tend to make the 
gasoline more unstable and must be handled 
accordingly. The conclusion reached was that 
if modern methods are used the yield of 70 
octane gasoline would not be more than 5 to 10 
percent less than the maximum yield obtainable. 

Concerning definitions concerned with crack- 
ing the following terms were defined: polymeri- 
zation is the joining of molecules of the same 
families; condensation is the combination of un- 
like molecules in a carbon-to-carbon bond with 
the elimination of hydrogen or water. These two 
terms come up frequently in the discussion 
of the chemical processing of petroleum and 
its products, sometimes in different shades of 
meaning. 


Pupil: Why wouldn’t you add one 
more process to those listed—alkyla- 
tion? 

Leader: We just want the ones we 
are studying tonight. What is naphtha 
reforming? Is it cracking or some of 
these other reactions? 

Pupil: It is a form of cracking and 
also polymerization at the same time. 
Naphtha is a stable product that has to 
be heated to somewhere around 986°F. 
(530°C.) commercially. When sub- 
jected to extreme pressure of 250 to 
1400 Ib. per sq. in. it creates a crack- 
ing process, going on into a polymeri- 
zation of the gases thereby increasing 
the octane number of the product. You 
can also obtain an octane number of 
70 or higher if you sacrifice some yield, 
but you do get a good product that 
can be brought up to a good octane 
number by the addition of tetraethyl 
lead. 

Leader: 1 think that is correct. 

Pupil: It mentions in the text about 
the altered commercial practice today 
which is to blend heavy naphthas and 
kerosine. Under what circumstances 
and what determines the reason for 
using this blend as charging stock? 


Leader: What do you think? What 
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- Reading-Pratt & Cady Valves”) 


So we show you 8” Iron Body Gate Valves on suction lines handling 
cold gas to low pressure compressor cylinders—and 6” “‘Lubrotite”’ 
Gate Valves on the discharge lines—a suggestion of the many 
READING-PRATT & CADY valves in this Oklahoma plant. 


* * * 


As you read this, there are other READING-PRATT & Capy Oil Country valves 
on oil field steam, water, oil and slush pump lines—in new recycling plants— 
on pipe lines—in refineries—in many other natural gasoline plants. 

That these valves give such excellent accounts of themselves is, to a great 
extent, due to the fact that READING-PRATT & CADy men have worked so 
intimately for years with oil men—to help them get the results they are after 
by means of supplying valves 
that have been engineered 
specifically for each of the 
many operations in the pro- 
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would be the limiting factor in charg- 
ing stocks to be mixed with naphtha? 

Pupil: Straight-run naphtha is prin- 
cipally composed of paraffinic hydro- 
carbons. I believe that is what you 
want in reforming to obtain maximum 
octane number and a minimum of 
heavy fractions. 

Leader: What is the enemy of all 
pressure stills? 

Ist Pupil: Gas. 

2nd Pupil: Coke. 

3rd Pupil: There is no bigger enemy 
than gas. Of course, if you get to ther- 
mal conversion of gases, maybe it is 
coke. 

Leader: This combining of gasoline 
and kerosine is sound for the reason 
that there is little coke to be deposited 
from a low boiling point kerosine. 

Pupil: It probably would depend on 
the market for gasoline and kerosine, 
wouldn’t it? 

Leader: Very much so. I didn’t get 
this question answered, however, on 
the major reaction that goes with re- 
forming. 

Pupil: Cracking, primarily; dehydro- 
genation to some extent. 

Leader: Yes. 

What time factor is typical for re- 
forming? 

Pupil: Ten to twenty seconds at 
1000°F. (538°C.). 

Leader: Supposing that this reform- 
ing were catalytic instead of thermal 
~-what essential change is there? 

Pupil: Lower temperature. 

Leader: How much lower? 

Pupil: Approximately anywhere 
from 50° to 100°, I suppose. 

Leader: We will say 100° then. 
What about the time? 

Pupil: Ten minutes or more. It is 
greatly increased. 

Pupil: How about yields on that? 

Pupil: The yields are increased in 
catalytic reforming over thermal be- 
cause with lower temperatures you 
would not have so much gas loss. 

Leader: What is the catalyst? 

Pupil: Bauxite, chrome alloys, spe- 
cial aluminum oxide. Several are pat- 
ented. 

Leader: Does it bring a marked dif- 
ference in results? 

Pupil: Well, some authorities think 
it does. 

Leader: 1s that a good field for re- 
search? 

Pupil: Yes. 

Leader: 1 would predict we shall 
learn much more about catalysts in the 
next few years—more than any other 
development of refining. 

Pupil: Doesn’t the catalyst help 
more in desulphurization too? 

Leader: In catalytic refining, why is 
desulphurizing important? 

Pupil: Most of these catalysts are 
poisoned by sulphur. 


44 





Pupil: The main reason is the corro- 
sion of expensive equipment. They 
have chrome alloy tubes and heavy 
chambers and a reduction of corrosion 
is important. 

Leader: What happens to octane 
when sulphur content gets high? 

Pupil: The ill effect is very serious. 

Leader: 1 think it is interesting in 
catalytic reforming to observe the 
large reduction in sulphur content that 
‘s incidental to the operation. What is 
an allowable crack per pass for a ther- 
mal reforming plant? 

Pupil: One time through, with no 
recycle. 

Leader: If there were a yield of 75 
percent, that would be 75 percent 
crack per pass? 

Pupil: Yes. 

Leader: 1s that possible? 

Pupil: \t would even be higher than 
75 percent. 

Leader: Yes. In catalytic refining it 
is even higher. How is it possible to do 
that with one crack per pass? 

Pupil: There is no coke problem in 
the tubes. 

Leader: All right, that makes an 
outstanding difference. With your re- 
cycle ratio cut down, a cracking unit 
will handle a considerably larger quan- 
tity of light oil charge. 

Pupil: Actually, it seems to me that 
reforming is just a process of selective 
cracking—that is one reason why you 
can handle it at a high temperature— 
the molecules are the same. 

Pupil: If dehydrogenation is an im- 
portant factor in reforming, what are 
the factors that bring about dehydro- 
genation? 

Leader: That’s a good question. Can 
you take a paraffinic hydrocarbon and 
simply knock off the hydrogen? 

Pupil: We said the reaction that oc- 
curs last was dehydrogenation and that 
happens at much higher temperatures. 
What percent hydrogen is there in the 
gas? 

Pupil: About 80 percent. 

Leader: Catalytic or thermal? 

Pupil: Catalytic. 

Pupil: I would grant you in cata- 
lytic reforming you get a considerable 
volume of hydrogen, but this is dif- 
ferent—you get a percentage of aro- 
matics formed. What percentage do 
you get in the gases? 

Pupil: On page 171 of Sachanen, the 
last table shows 82 percent hydrogen 
in the gas from catalytic reforming of 
a Michigan straight-run gasoline. 

Leader: Yes, that is catalytic. I think 
thermal reforming should be con- 
sidered as cracking principally, with 
split hydrocarbons resulting, and aro- 
matization. 

Pupil: You were talking about 
greater throughput due to no recycle 
—you have an offsetting factor in the 


tendency to vaporize in reforming at 
higher temperatures and run into high 
pressures. 

Leader: An example is a unit in 
which (when operating as a cracking 
unit) the gasoline production may be 
1400 bbl. but in reforming the gaso- 
line production may be 1900 barrels, 

Pupil: Wouldn’t you have a consid- 
siderable saving there from the heat 
standpoint inasmuch as you don’t have 
all that recycle? 

Pupil: A good question is: why there 
is no coke formed in reforming? There 
is a minimum of coke. 

Leader: What do you think? 

Pupil: 1 think in our original study 
of cracking, it is indicated that naph- 
tha is a much lighter hydrocarbon and 
it takes much higher temperatures to 
crack it. You just don’t reach those 
temperatures unless you get local over- 
heating. 

The fact that you make maybe 7 to 
10 percent of tar is an indication of 
those secondary and tertiary reactions. 

Pupil: Secondary reactions are 
speeded-up by high pressures. 

Leader: Yes. 

Pupil: Isn’t coking a condensation 
reaction? 

Leader: Yes. 

Pupil: We have condensation in the 
reforming process. 

Leader: Yes. 


Pupil: It seems to me the question 
comes back to the selective charging 
stocks. When you are charging any- 
thing below a 30 gravity, the carbon 
molecules vary over a range of about 
C-40 on down to C-300 and 400, but 
in reforming of naphtha, you very sel- 
dom get a hydrocarbon with a longer 
range than C-18 and C-20. 

Leader: Before leaving thermal re- 
forming, I should like to digress to see 
if we have all the factors in mind. We 
have talked a great deal about wanting 
cracked gasolines for automotive use 
and that road octane was superior with 
cracked gasoline. Some investigators 
have gone beyond the current automo- 
bile, with ratios of close to 8 to 1 and 
have found that these cracked gaso- 
lines that get such superior results un- 
der present-day motor conditions, ac- 
tually are inferior to saturated paraf- 
fins that contain lead when reaching 
these high compression ratios. That 
means we should analyze these different 
processes. Thermal reforming and 
cracking give you a predominance of 
unsaturated type of hydrocarbons, 
whereas catalytic processes may give 
you a predominance of isoparaffins, 
naphthenics, or naphthenic aromatics, 
but the important part is that they 
may be more lead sensitive and when 
so treated with lead produce much 
higher octane than with thermal op- 
erations. That is another reason why 
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Indicating Furnace Pressure 
Controller 

CONSTRUCTIONAL FEATURES 

. Air-o-Line Unit 

. Throttling Range Dial 

. Reset Dial 
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- Pivot and Socket 

- External Control Setting 
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ODERN refinery furnace design 

uses radiant heat transfer meth- 

ods almost exclusively, with excess air 
as low as —35 —50%. 


To insure optimum furnace conditions 
it is essential that stack draft be con- 
trolled within very narrow limits. A 
slight increase in draft due to changes 
in atmospheric conditions, can increase 
the excess air ratio materially and re- 
duce transfer rates proportionately. 


For the indication and control of low- 
range pressures and drafts, the Brown 
AIR-o-LINE Furnace Draft Controller 
is practically instantaneous in opera- 
tion. 

Especially designed for refinery serv- 
ice, the instrument illustrated is a bell- 
type low pressure AIR-o-LINE Con- 
troller which, when used in conjunction 
with an air-operated power cylinder, 





provides the ultimate in draft control 
mechanisms. It is sensitive to changes 
in pressure as low as .001” of water and 
can be supplied in the double bell de- 
sign to compensate for changes in at- 
mospheric pressure. The pilot mecha- 
nism is the AIR-o-LINE fully automatic 
unit which permits holding the control 
pressure at a predetermined point with- 
out any “droop” or departure from con- 
trol point. The damper operating mech- 
anism is an air-operated piston func- 
tioning by means of a high-pressure air- 
pilot. 

Write for information. THE BROWN 
INSTRUMENT COMPANY, 4475 Wayne 
Avenue, Philadelphia, Pa. Offices in all 
principal cities. Amsterdam-C, Holland: 
Wijdesteeg 4—England: Wadsworth 
Road, Perivale, Middlesex—Stockholm, 
Sweden: Nybrokajen 7. 
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the catalytic processes are much more 
important than so far has been gen- 
erally recognized. 

Pupil: Some time back when the 
Ford Motor Company was supplying 
the highest compression ratio of any 
motor car company—at that time the 
gasoline that operated best was an all- 
cracked product. Since that time Ford 
has decreased the compression ratios. If 
that trend continues—what will that 
do to the situation? 

Leader: On a few specific cars the 
compression ratio has been reduced, but 
the industry as a whole has increased 
compression ratios. The year 1941 is no 
exception. 

Pupil: 1s a catalytic polymerization 
product also more susceptible to lead 
than a thermal polymerization prod- 
uct? 

Leader: Yes, there is reason to think 
so. How do you increase the octane 
number of reformed gasoline? If you 
are making 70-octane number and 
need 75-octane number, what do you 
do? Increase the time factor? 

Pupil: Nelson® says to increase the 
temperature and the other conditions 
remain the same. 

Leader: Nelson gave a formula, 
didn’t he? 

Pupil: Yes. It involves expected de- 
gradation for change in octane num- 
ber. 

Octane number 

Change in % charge to distillate yield 
Degradation rate 
+ original octane 

The degradation rate varies with the individ- 
ual charging stock, its refractoriness, and the 
process details. 

Example: 


100—80 


Octane number + 37 66.4 


0.68 
Leader: What does thermal conver- 
sion of gases mean to us? 


Pupil: 1 think first cracking of gas 
and then polymerization. Polymeriza- 
tion is the recovery of waste products 
resulting in high octane fuels. 

Leader: Can you imagine yourself 
being in charge of large natural gas 
production and also a refinery? 

Pupil: If so, I should be very much 
interested in thermal conversion of 
gases. 

2nd Pupil: Some don’t seem to be, 
though. 

3rd Pupil: It just depends on wheth- 
er you have a market for your gas as 
is, or whether you have to develop a 
market for it. 

Ist Pupil: If you have a natural 
market for your gas, you can realize a 
greater profit from the gas in its nat- 
ural state than by reforming it—but 
here you have excessive gas with no 
market. 

Leader: Will you describe this ther- 

*Petroleum Refinery Engineering by W. L. Nelson 
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mal conversion gas process? 

Pupil: There is a 3-stage and a 1- 
stage. 

The gas from refinery processes goes 
through a heater and through a sep- 
arator and from there into a fraction- 
ator. The first stage of the process is a 
polymerization process whereby the 
unsaturates are polymerized and taken 
out as gas oil. 

Pupil: In an oil field the first stage 
would be cracking or dehydrogenation 
followed by polymerization. It depends 
on the source of supply and on refinery 
gas. The second stage would be crack- 
ing of the saturated gases and the third 
would be polymerization of unsatu- 
rated cracked gas. 

Leader: Does that appear to be eco- 
nomically sound? 

Pupil: Yes, when considering equip- 








TABLE | 
Conversion of Paraffins to Olefins vs. 
Temperature and Time 
Reaction 
time Conversion 
Temperature (sec.) to Olefins 
“Cc. “7. Ethane (% by vol.) 
782 1440 1.0 45 
782 1440 2.0 51 
816 1500 0.5 50 
816 1500 1.5 66 
843 1550 0.5 70 
Propane 

677 1250 1.0 14 
677 1250 2.0 20 
704 1300 1.0 30 
766 1410 0.5 40 
766 1410 1.0 59 
793 1460 0.5 57 
793 1460 1.0 74 
816 1500 0.5 73 
816 1500 1.0 76 

This table appears as Table 74 on p. 174 in 
Conversion of Petroleum by Sachanen. 








ment necessary to build it and prices 
of product yielded. 

Leader: What would your estimate 
be? When you buy natural gas at 8 
cents per M. cu. ft., and it contains 
butane — what value do you think 
is realized when n-butane is burned? 

Pupil: It would be about 21 cents 
per gallon. 

2nd Pupil: You would get about 30 
cu. ft. to the gallon so that would give 
you about 30 gallons to 1000 cu. ft. 
for 8 cents, if it is all butane. That is 
pretty cheap. 

Leader: It is actually 34 cent per 
gallon, counting the thermal value. 

Ist Pupil: The author (Sachanen) 
states that butane is normally worth 
about 1.6 to 1.4 cents per gallon. 

Leader: Yes, we have some of the 
cheapest fuel in the world here in the 
Mid-Continent area. He probably was 
thinking of New Jersey or New York. 

Pupil: What would be the value of 
that butane recovered and sold as a 
liquid? 

2nd Pupil: Figuring the gas at 45 
cents per M. cu. ft, it would be about 
2'% or 3 cents. 


3rd Pupil: What does liquid butane 
sell at? Retail, I mean. 

Leader: Five cents a gallon. 

Pupil: What does it wholesale at? 

Leader: 1 don’t know. 

Pupil: What would be the value of 
the butane recovered from one of those 
plants on the basis of adding increased 
octane number to our present gasoline? 

Pupil: Volatility requirements limit 
the use of available butane so that sur- 
plus butane can hardly be valued as a 
motor fuel. 

Leader: These various processes, in- 
cluding polymerization and others for 
making use of natural gases will or- 
dinarily pay for a plant in 1 to 4 years. 
Poly plants alone may pay out in less 
than a year. 

Pupil: Does butane belong in natural 
gas? 

Leader: No. Most natural gas has 
methane as its largest constituent, with 
ethane next. 

Pupil: Natural gas should not be 
very high in butane; if it is, it should 
be processed to remove the butane be- 
cause it will have some pentane and 
hexane with it. 

Pupil: Butane boils at about 30° or 
31°F. and I think it might settle in the 
lines in the winter time. 

Pupil: Due to the partial pressure of 
butane, that would not necessarily be 
so in all instances. 

Leader: 1 think practically that it is 
due to pressures in transit. 

Pupil: Most lines now have a main 
line natural gasoline plant that usually 
takes out the gasolines that have pen- 
tane or heavier, the rest is returned to 
the line. 

Pupil: Every low spot in the line on 
those big long lines, at least every 7 
miles they build a drip outlet in the 
line to bleed the butane off and it is 
bled every 4 or 5 days. 

Leader: What happens when the 
pressure is increased? 

Pupil: Increased pressures result in 
partial condensation; pressures are 
usually high so that quite a lot can be 
carried in a smaller line and they don’t 
want any butane. It condenses at rela- 
tively low pressures. 

Leader: Do they want propane? 

Pupil: No. For the same reason they 
don’t want the butanes, although it of 
course remains a gas at somewhat 
higher pressures. 

2nd Pupil: That would be better for 
a main line, wouldn’t it? 

3rd Pupil: That’s the way all the big 
lines begin. 

2nd Pupil: Natural gases in this area 
are not so dry as they are in these big 
gas pipe lines that take gas east—be- 
cause they don’t need to be. 

Leader: Local natural gas is about 
1050 B.t.u. and these gases that go 
east often are somewhat under 1050, 


THE PETROLEUM ENGINEER, September, 1941 








Wherever you’re dealing with high temperatures or pres- p.s.i. in stripping tests at 700 deg. F. That’s because these 
sures, you'll want the extra safety against failure provided Bethlehem nuts are made by a special process, Hot-forging. 
by Bethlehem Studs, Bolts and Nuts. You can count on This means that while the hole in ordinary nuts is punched 
this extra margin of safety in Bethlehem fastenings because: out of the steel with a tearing action, the hole in Bethlehem 
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Made from alloy steels especially developed for high-tem- 
perature service, Bethlehem Studs and Bolts are heat 
treated by liquid quenching and tempering to develop 


maximum ductility and yet maintain adequate strength for 
: . . . Bethlehem’s background of laboratory and field experi- 
temperatures up to 1050 deg. F. 


ence with steels for high temperature fasten- 
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Bethlehem Oil-Quenched Nuts show strength up to 230,000 it to help solve your fastening problems. 
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indicating the stripping of those hy- 
drocarbons that have high thermal 
values. 

Pupil: Phillips remove butane, pen- 
tane, etc., from this natural gas and 
use it in their Poly plant before they 
put it in these main distributing lines. 

Leader: And so do the others remove 
it also. 

Pupil: I don’t think we have an 
over-abundance of aviation supply. 

Leader: We have a potential short- 
age, due to lack of facilities. 

Pupil: There has been considerable 
talk about re-pressuring oil fields. Is 
there a possibility that polymerization 
could be occurring underground when 
you do re-pressure natural gas? 

Leader: 1 think there is no reaction 
there, due to relatively low tempera- 
tures, 

Pupil: You do have high pressures, 


only one commercial alloy listed that 
would stand such temperatures for any 
appreciable time. This offers a definite 
construction problem. 

Pupil: 1 should like to ask your 
opinion—why does the ethane require 
such high temperature? 

Pupil: Short molecule—severely re- 
sistant. 

Leader: First we have cracking, and 
then polymerization in which such 
severe conditions are not required. If 
you take 1550°F. (843°C.) for ethane 
and 30 sec. for cracking couldn’t we 
take it to 1000°F. (538°C.) and get 
the same results? 

Pupil: 1 doubt it. Because at a cer- 
tain temperature the reaction is so slow 
it will not do any good, and 1000° is 
probably in that range. And the time 
in the furnace is so short, unless we go 
to an unreasonably large furnace. 








TABLE 3 
Initial Desulphurized 
©) Sulphur: 0.037 0.008 0.004 0.002 
Clear 67.2 69.5 69.6 69.7 
1 cc. tetraethyl lead 75.6 80.0 81.0 81.4 
3 CC. se si 82.1 85.3 86.8 87.5 
6 ce. - ' 86.6 91.2 92.8 93.2 
This table appears on p. 332 in Conversion of Petroleum by Sachanen. 








but most of the butane or lighter gases 
are saturated and do not lend them- 
selves to poly reaction. 

2nd Pupil: In connection with poly- 
merization and the cracking reaction 
occurring underground, I have heard 
of a process in Europe of adding oxy- 
gen to the gas while they are repres- 
suring the field and causing the crack- 
ing or polymerization process to take 
place underground. 

Leader: 1 should like to refer you to 
Tables 74 and 75 on page 174 of 
Sachenen’s text. (These tables appear 
here as Tables 1 and 2.) 

You will notice in Table 1 that for 
ethane the best temperature is 1550°F., 
and for propane 1500° resulting in 70 
percent yield of olefins from ethane 
and 76 percent yield of olefins from 
propane. What does that mean to you 
in a refinery, and what would you do 
with that process; what metals would 
you use? 

Pupil: In Nelson’s text there was 
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Leader: So that temperatures are all- 
important too, in the design. 

Do you have any questions on this 
conversion as discussed in these two 
tables? What kind of gasoline is pro- 
duced by thermal conversion? 


Pupil: The gasoline is about 79 
A.S.T.M. octane number; add 3 cc.’s 
of lead and it increases to 88.5. 


Pupil: On page 332 of the text there 
is a table on the effect of sulphur on 
these octane numbers. (This table ap- 
pears here as Table 3.) 

2nd Pupil: Yes the percent sulphur 
content is 0.037 and it desulphurizes 
down to practically nothing. Begin- 
ning with 67.2 and improving it to 
69.7 by desulphurizing. 

3rd Pupil: For catalytic poly gaso- 
line, the original octane number of 81 
increases to 85 after adding 3 cc. of 
lead per gal. Hydrogenated gasoline of 
85 octane increases to 90 when using 
3 cc. of lead. 


Pupil: 1 believe Phillips in the neo- 
TABLE 2 hexane process have a product that js 
Polymerization of Olefins vs. Temperature and Time very sensitive to lead too. 
‘ Time of - Conversion to Polymers Leader: Yes, because of its paraf- 
Tenens ee, SE SEE ae finic nature due to the alkylation. In 
399 750 500 10 4 2 contrast, some of the catalytically 
399 750 1000 10 14 4 cracked gasolines that have a high acid 
399 750 1000 30 49 13 heat value and are not acceptable to 
399 750 3000 10 52 24 the government, are being blended 
399 750 3000 20 73 54 é se 
154 850 500 10 65 (2) 45 (Extrapol) with alkylated gasoline in order to get 
454 850 1000 10 56 50 (Extrapol) down to the required point. 
454 850 1000 20 65 57 Pupil: 1 thought that was one point 
454 850 3000 10 76 68 h ae Bleed df 
This table appears as Table 75 on p. 175 in Conversion of Petroleum by Sachanen. that the Fioudry process was noted for. 
Pupil: It was stated that process had 


lower acid heat and the product was 
more acceptable for aviation gasoline. 

Leader: The catalytic processes are 
producing gasolines that are showing a 
decidedly better lead susceptibility 
than thermal processes. Lower acid 
heat values and improved lead suscep- 
tibility seem to accompany lower 
charge rates to the catalyst cases. 

Pupil: Speaking of acid heat, what 
do you mean by that? 

Leader: Sulphuric acid is mixed with 
gasoline under specified conditions and 
the increase in temperature is a meas- 
ure of the reaction. 

Pupil: Shouldn’t we be analyzing 
these octane numbers on the basis of 
blending value rather than octane 
number? 

Leader: It must be reckoned with. If 
you have poly gasoline of 80 octane 
and you blended that with 50 octane 
in equal proportions—the numerical 
value would be what? 

Pupil: 65. 

Leader: If it made 75—that would 
give you a calculated value of 100, so 
that would be referred to as the blend- 
ing value. Actually, this would not be 
the case with such large proportions of 
the high ectane material. 

Pupil: Catalytic reforming value is 
90 octane number and has a blending 
value of over 115. 

Leader: Referring again to thermal 
conversion of gases (which is really 
cracking and polymerization) when ] 
said we had excellent quality, I was 
referring to the process being carried 
to the extreme at which it will result 
in practically 100 percent aromatics. 
The gravity of gasoline produced in 
this manner would be about 31-32 
A.P.I., which is approaching laboratory 
benzol. I want to bring out the dif- 
ficulties with the materials when work- 
ing at these highest temperatures; men 
have been burned to death by experi- 
ments. Be sure to have your metals fit 
your temperature conditions. 


Eprror’s Nore: This series will be continued 
in an early issue of The Petroleum Engineer. 
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of Steel in Various Corrosive Solutions 
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by W Kiyland Sill 


xt Results indicate virtually complete protection at current 
density of 10 ma. per sq. ft. 


Assistant Professor of Electrical Engineering, University of Washington 


N order to obtain data on the 

cathodic protection of steel, a series 
of laboratory experiments was made 
under carefully controlled conditions 
on nearly 300 steel samples tested in 
both solutions and soils. The tests were 
planned with two aims: (1) to make 
laboratory tests under conditions simi- 
lar to those encountered in practice for 
the purpose of working out some prac- 
tical method of measuring the degree 
of protection obtained from a cathodic 
installation, and (2) to measure the 
cerrosion loss with various amounts of 
cathedic protection under a number of 
ideal conditions for the purpose of de- 
termining which factors have the 
greatest effects on the protection ob- 
tained. A discussion of the tests of 
cathodic protection in soils was pub- 
lished in a tormer article.’ The remain- 
ing tests, all of which were made in 
solutions, are described in the follow- 
ing paragraphs. 

The greater number of the tests of 
cathodic protection in solutions was 
made under idealized conditions for the 
purpose of determining the following: 


(1) The effect of concentration of 
the corroding solution. 


(2) The effect of variation of the 
negative or positive ion in the 
corroding solution. 

(3) The effect of hydrogen-ion con- 
centration in the corroding so- 
lution. 

(4) The effect of time on the pro- 
tection obtained. 

(5) The relationship between the 
current density and the metal- 
to-solution potential required 
for protection from corrosion 
in solutions. 


In general it was found that varia- 
tions in the time of exposure or of the 
concentration and composition of the 
corroding solution had only minor ef- 
fects on the current density required 
to protect the metal surface from cor- 
rosion, and that this protection was 
usually indicated by some polarization. 


1«Laboratory Tests of Cathodic Protection in Soils,” 


x W. Ryland Hill. The Petroleum Engineer, March, 
41. 
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Method of Test 


In making the large number of tests 
required for establishing the effective- 
ness of cathodic protection over a wide 
range of chosen conditions, the steel 
specimens were tested in individual cor- 
rosion cells as shown in Fig. 1. Each 
cell consisted of a 1-in. glass tube ap- 
proximately 6 in. long with one end 
ground flat, to which a steel coupon 
was sealed. This method of construc- 
tion exposed a uniform steel surface to 
the solution without including any cut 
edges where working of the metal 
might have changed its characteristics, 
and provided an initially uniform cur- 
rent density over the metal surface. 
Although formation of localized an- 
odic and cathodic areas on the metal 
surface prevents the current density 
from remaining uniform over the sur- 
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face, conditions were such that the 
density would have been equal at all 
points if the metal surface had re- 
mained uniform. The horizontal posi- 
tion of the test coupons was chosen to 
provide as uniform an environment as 
possible at the steel surface and reduce 
the effects of varying oxygen concen- 
tration at different depths in the solu- 
tion. Each cell was provided with a 
carbon anode and a glass tube for in- 
troducing a slow current of air to stir 
the solution and to maintain the oxygen 
concentration. Air was introduced at 
the rate of 50 cc. per hour; this 
amounted to about one bubble each 5 
seconds, which was sufficient to stir 
the solution slowly without disturbing 
the corrosion products on the metal 
surface. Several test runs were made 
without aération to observe the effect 
on the cathodic protection obtained. 


Power for cathodic protection was 
supplied by a vacuum tube rectifier ad- 
justed to a constant output of 20 volts 
(d-c.). The negative terminal was con- 
nected to all the metal coupons in the 
group under test, and the positive 
terminal was attached to each carbon 
anode through an individual high re- 
sistance of known value. More than 90 
percent of the voltage drop occurred 
in the resistors so that variations in the 
e.m.f. of any cell affected its current 
only to a minor extent, always less than 
5 percent. The samples were tested in 
groups of seven for each different so- 
lution, one with no electrical protec- 
tion and the remaining six protected 
with current densities of about 0.1, 
0.3, 1.0, 3.0, 10, and 30 ma. per sq. 
ft. An individual coupon was used for 
each of the points shown on the curves 
to be discussed. All tests were made at 


_a temperature of 20°C. + 2°. 


The steel coupons used in the test 
were cut from a single piece of 20- 
gauge cold-rolled mild steel containing 
approximately 0.15 percent carbon. 
The coupons were then ground with 
No. 240 abrasive cloth until all the 
original surface had been removed 
from each. After being dusted with a 
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Fig. 1. Corrosion cell 











brush, each specimen was weighed to 
the nearest 0.2 mg. The surface was 
not touched by hand from the time of 
grinding until removal from the cell 
for the final cleaning and weighing. 
The corroded coupons were cleaned by 
softening the scale in 20-percent acetic 
acid followed by brushing in hot soapy 
water and immediate drying. This was 
found to remove all the corrosion pro- 
ducts without removing any of the 
metal. 

The test solutions were compounded 
of reagent grade chemicals and dis- 
tilled water, each bath of solution be- 
ing shaken thoroughly to saturate it 
initially with oxygen. A volume of 70 
cc. was placed in each cell. 

Metal-to-solution potentials were 
measured with a potentiometer in con- 
junction with a copper-saturated cop- 
per-sulphate half-cell used as a refer- 
ence electrode. As it is common prac- 
tice to use this type of electrode for 
making electrical measurements in 
cathodic protection work, no subtrac- 
tion has been made for the electrode 
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Fig. 2. Comparison of six tests in 
0.1 N NaCl 
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potential. To eliminate any IR poten- 
tial drops in the solution when deter- 
mining the metal-to-solution potential, 
the solution contact was made by a 
small glass tube inserted in the cor- 
rosion cell and touching the bottom. 
The lower end of this tube was cut at 
a slant to provide an effective entrance 
a short distance above the metal sur- 
face, and the top was tightly packed 
with absorbent cotton. By drawing the 
cell solution into the tube until it pene- 
trated the absorbent cotton a continu- 
ous liquid path was established from 
the surface of the test coupon to a 
convenient point outside the cell. After 
measuring the potential between this 
point and the metal coupon, the tube 
was withdrawn and the solution in it 
discarded to prevent pollution of the 
test cell liquid. 


Test Results 


Reproducibility. In making the so- 
lution tests six different groups were 
run in 0.1 normal sodium chloride to 
observe the reproducibility of the tests 
and the effect of aération of the cells. 
The test results are shown by Fig. 1 
withthe corrosion rate of the steel 
coupons: in mg. per sq. dm. per day 
plotted. as a function of the protec- 
tive current density in ma. per sq. 
ft. Unfortunately leakage of the seal 
between the glass and the coupon 
spoiled some of the early tests in non- 
aérated solutions. For those tests in 
which corrosion from leakage was 
slight the points have been shown, but 
with a small arrow to indicate that the 
true corrosion rate was actually less 
than the value measured. 

The curves show that the corrosion 
rate for the nonaérated cells tested 19 
days was less than the average for all 
six tests. The 6-day tests in nonaérated 
cells, however, were just about up to 
the average. This can be explained by 
the fact that the solution was practi- 
cally saturated with oxygen to begin 
with, so that for the first few days the 
corrosion rate was at a maximum, 
gradually dropping as the oxygen was 
consumed. 

It is interesting that all the points 
from one particular run, shown con- 
nected by the fine line, were consider- 
ably above the average value, This is 
difficult to explain. Although it is to be 
expected that the corrosion rate of any 
one specimen might vary considerably 
from the mean depending on the 
chance establishment of the proper 
conditions at the metal surface, it is 
not to be expected that a whole group 
of test coupons would show this tend- 
ency. This is especially true inasmuch 
as all the specimens were handled in a 
perfectly random manner up to the 
point where the,solution was added to 
the cells, The solutions were made up 


© Lerored ce Bond 9ceys | 


$ t Voraerafed ce I days 


DM PER DAY 


95 


WEIGHT 
n 





“o Oo 3 ce lier nied mee a - 
CURRENT DENSITY - “A DER SQ FT 


Fig. 3. Comparison of three tests in 
0.1 N Na.SO, 
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with reagent grade chemicals and dis- 
tilled water, and this particular one 
with a group of other sodium-chloride 
solutions, so that the only probable 
mistake could have been in solution 
concentration, which later was shown 
to have little effect. The only other 
reasonable conclusion is that the whole 
group of points was high by the mere 
chance that each point fell near the 
upper limit of the normal range of 
values to be expected for each current 
density. If there is a 20 percent chance 
that a given point will be near the 
upper limit of the normal range of 
values, then the chance that six of the 
points will fall near the upper limit is 
0.2° or about one in 15,000. 

Fig. 3 for 0.1 normal sodium sul- 
phate shows less variation than for the 
sodium-chloride cells but with the non- 
aérated tests indicating a lower cor- 
rosion rate. It is apparent from the 
curves, however, that aération of the 
cells was of minor consequence in af- 
fecting the corrosion rate at the higher 
current densities for the length of time 
tested, and that it produced no definite 
effect so far as determining the cur- 
rent density at which the metal was 
completely protected. With the excep- 
tion of Test No. 3 in sodium chloride, 
the reproducibility of the test points is 
fairly good considering the usual diffi- 
culty in obtaining consistent measure- 
ments of corrosion rate. 

Effect of Solution Concentration: 
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Fig. 4. Comparison of tests in several 
concentrations of NaCl 
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Fig. 5. Comparison of tests made in 
various solutions 
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The effect of solution concentration 
on the effectiveness of cathodic pro- 
tection is shown by Fig. 4 giving the 
results of tests made in sodium-chlo- 
ride solutions varying from 1.0 normal! 
to 0.0001 normal in strength. Two 
curves for 0.1 normal solution are 
given, one of them representing Test 
No. 3 shown in Fig. 2. With the ex- 
ception of the abnormal Test 3 data 
the curves for 1, 0.1, 0.01 and 0.001 
normal are substantially the same for 
all current densities above 0.1 ma. per 
sq. ft. indicating that the solution con- 
centration had little effect on the 
cathodic protection obtained and that 
a current density of about 10 ma. per 
sq. ft. was sufficient practically to 
eliminate corrosion. For some reason 
the 0.0001 normal curve indicates the 
need for a current density of as much 
as 30 ma. per sq. ft. to obtain complete 
protection. As no other tests were run 
with this concentration it is not 
known whether this curve is unusual 
or whether other tests at the same con- 
centration would have given results 
more like those at higher concentra- 
tions. It hardly seems reasonable that 
concentration would have little effect 
over the wide range from normal to 
0.001 normal with a sudden change in 
the vicinity of 0.0001 normal. 

It is interesting that dilute solutions 
showed corrosion rates as great as those 
found for the more concentrated solu- 
tions. The usual experience is that con- 
centrated solutions are more corrosive; 
a metal structure in sea water, for in- 
stance, is more rapidly destroyed than 
one in fresh water. This greater cor- 
rosiveness of more concentrated solu- 
tions is attributed to the lower resist- 
ance of the stronger electrolyte per- 
mitting a greater flow of current from 
the anodic to the cathodic areas of the 
metal surface. In a small laboratory test 
cell the metal area is restricted and the 
effect of local corrosion cells is dimin- 
ished. As a result the effect of solution 
strength on the corrosion rate is re- 


duced. 


Effect of Solution Composition 


The effect of solution composition 


on the corrosion rate under electrical 
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protection was observed by a series of 
tests run in solutions containing the 
chloride, sulphate, calcium, magnesi- 
um, potassium, and sodium ions, repre- 
senting the ions most commonly found 
in soils and natural waters. Fig. 5 shows 
the curves obtained. It is apparent that 
cathodic protection was equally effec- 
tive in all of the tests, a current density 
of about 10 ma. per sq. ft. being re- 
quired to reduce the corrosion to prac- 
tically zero. (The apparent gain in 
weight of one point on the magnesium 
chloride curve is the result of a weigh- 
ing error.) This is interesting. As the 
basic corrosion reactions involve only 
the metal, water, and oxygen it is not 
unreasonable to expect that the ions 
used in the electrolytes would have lit- 
tle effect on the mechanism of electri- 
cal protection other than to decrease 
the resistivity of the solution unless 
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Fig. 6. Effect of hydrogen ion conce:i- 
tration on cathodic protection 
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they assist in the formation of surface 
films or deposits leading to passivity of 
the metal or interfering with the nor- 
mal corrosion rate. 

A test in sea water was also included 
with the other solutions, chiefly as a 
matter of practical interest because sea 
water is one of the most common elec- 
trolytes encountered in corrosion prob- 
lems. Sea water consists essentially of a 
solution of sodium chloride with some 
magnesium and calcium chlorides and 
a little sulphate, the total concentra- 
tion being about 0.5 normal. 

In the electrolyte surrounding the 
metal under protection, the positive 
ions are attracted to the cathode and 
are there liberated as metallic sodium, 
potassium, calcium, or magnesium as 
the case may be. With sodium or 
potassium there is an immediate reac- 
tion with the water to form sodium or 
potassium hydroxide, which are soluble 
and diffuse from the surface. With 
calcium, calcium hydroxide is probably 
first formed and then converted to the 
insoluble carbonate by reaction with 
the dissolved carbon dioxide, thus 
forming a film on the metal cathode. 
With magnesium the insoluble hydrox- 


ide is immediately precipitated. Such 
films were observed on all the com- 
pletely protected coupons exposed in 
calcium and magnesium chlorides and 
sea water, but none was found on cou- 
pons run at lower current densities. 
This is in accord with practical ex- 
perience in applying cathodic protec- 
tion to pipe lines submerged in sea 
water where heavy lime-like scale de- 
posits have been found at all points 
where the current density exceeded 
about 10 ma. per sq. ft. Consequently 
the appearance of this scale can be used 
as a criterion for establishing the cov- 
erage provided by a cathodic installa- 
tion protecting a submarine pipe line. 
Analysis of the scale formed in sea 
water shows it to be composed essen- 
tially of calcium carbonate and mag- 
nesium hydroxide. 


Effect of Hydrogen-lon 
Concentration 


The effect of hydrogen-ion concen- 
tration was observed in 0.1 normal 
solutions of sodium sulphate to which 
were added small amounts of sulphuric 
acid or sodium hydroxide. With the 
sodium sulphate acting as a buffer it 
was possible to vary the hydrogen-ion 
concentration without appreciably af- 
fecting the sodium- or sulphate-ion 
concentrations. The range covered was 
from about pH 4 with the solution 
0.001 normal in sulphuric acid to 
about pH 11 with it 0.001 normal in 
sodium hydroxide. The results are 
given in Fig. 6. 

Three of the five curves show good 
protection from corrosion at 10 ma. 
per sq. ft. which seems to be typical of 
most of the solutions used. The curve 
for 0.00001 normal sodium hydroxide 
(about pH 9), which might be ex- 
pected to fall between the curves for 
0.001 normal sodium hydroxide and 
the neutral solution, shows a corrosion 
rate of 5 mg. per sq. dm. per day at 
10 ma. per sq. ft. but this may be one 
of the random variations that makes 
it advisable to repeat each test several 
times to obtain indicative results. The 
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Fig. 7. Effect of time on cathodic pro- 
tection in sea water 
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curve for 0.001 normal sulphuric acid, 
on the other hand, is well above zero 
for a current density as high as 35 ma. 
per sq. ft., which probably represents a 
real departure and indicates that a 
greater current density is necessary 
completely to protect a steel surface 
from corrosion in solutions of high 
hydrogen-ion concentration. 


those run at lower densities showed 
none. 


Metal-to-Solution Potentials 


During the test runs at constant cur- 
rent density, measurements were made 
of the potential differences between the 
corroding metal coupons and the ad- 
jacent electrolytes. A graphical tabula- 
tion of these readings is shown in Fig. 
8. The points have been grouped ac- 
cording to five average current density 
values with each solution indicated by 
a particular symbol. Potential values 
are shown to the nearest 5 millivolts. 

The chart clearly shows the cluster- 
ing of the potential values near the 0.8 
volt value for current density groups 
of 3.2 ma. per sq. ft. and lower. The 
potential measurements at 10 ma. per 
sq. ft. show considerable polarization 
in many cases although several of the 
coupons showed practically no poten- 
tial change. If the points for specimens 
not protected by a current density of 
10 ma. per sq. ft. (indicated by a hori- 
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Fig. 10. Corrosion distribution on 
exposed coupons 
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0.9 volt or more, and a 60 percent 
chance of being polarized to more than 

















Effect of Time zontal bar) are eliminated from con- 1.0 volt. Solutions forming surface 
To investigate the effect of time on paren 
lectrical i ro- ABLE | 
on goa “ : oo pt ee a Anodic Corrosion Rates of Test Coupons 
tection a series of tests was ! . (mg. per sq. dm. per day) 
sea water, tests on five groups of speci- Current density of group, ; ' . pen 
mens being begun simultaneously and Parca or 0. 0.1 0.0 loss 
terminated at intervals over a period of — 
two months. Fig. 7 shows the curves _ N NaCl 28.8 28.1 23.3 20.2 25.1 
‘ ‘ 0.1 N NaCl 26.2 21.9 15.5 33.4 24.2 
obtained. A sixth curve for an ex- Pav 
; ‘ 0.01 N NaCl 20.0 18.2 19.1 
posure of 19 days is taken from Fig. 5 nage . 
a4 0.0001 N NaCl 24.6 19.3 20.0 22.9 17.8 20.9 
and shows excellent reproducibility 0-1 N Na.So > as 
even though the groups were run at . —* _ . 16.0 20.7 
different times. 0.1 N MgCl, 19.3 18.4 31.2 24.6 24.5 23.6 
These tests were made to see if the a - 9s eg : 15.8 24.6 21.2 
effectiveness of cathodic protection ee io 26.5 24.7 25.8 21.6 26.2 
might possibly increase with time be- en 
cause of formation of surface films and Average 25.3 22.0 22.6 21.8 23.7 23.0 
changes in the character of the metal- 


liquid interface after applying the elec- 
trical potential and current. The curves 
in Fig. 7 show that the current density 
required for complete protection was as 
great after two months as at the be- 
ginning, and that the total corrosion 
for a given current density continued 
to increase with time for all current 
densities lower than that required prac- 
tically to stop corrosion. The rate of 
corrosion in every case decreased some- 
what with time (common in corrosion 
processes) but there appears to be no 
marked tendency for this decrease to be 
greater for current densities approach- 
ing the fully protective value. 

All the curves show practically per- 
fect protection at a current density of 
10 ma. per sq. ft. but it should be 
noted that the corrosion loss for the 
coupons run at 35 ma. per sq. ft. is a 
little greater. This corrosion loss, how- 
ever, is still unimportant compared to 
the corrosion loss without any protec- 
tion. In every case the coupons supplied 
with current densities of more than 9 
ma. per sq. ft. were coated with scale; 
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sideration, the remaining values show 
that for protected coupons there is a 75 
percent chance of being polarized to 
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Fig. 9. Corrosion distribution on 
exposed coupons 
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films seem to be more stable than those 
not forming films; the samples in calci- 
um, magnesium, and sea water solu- 
tions were well polarized at 10 ma. per 
sq. ft. 

In the other solutions it was possible 
to dispel the polarization by vigorously 
stirring the solution after which the 
potential would slowly build up again, 
sometimes requiring several hours to 
return to a high value. In some cases 
readings made at different times on a 
single cell showed variations as large as 
0.3 volt. 

In general it appears that the pres- 
ence of a polarization change of 0.1 
volt or more above the normal metal- 
to-solution potential is a good indica- 
tion of protection, but the absence of 
polarization does not necessarily indi- 
cate that the metal surface is not pro- 
tected. 


Corrosion Distribution on 
Coupons 


Examination of the corroded cou- 
pons exposed to the solutions discloses 
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that the corrosion was not uniform 
over the surface of the metal. Instead, 
the surface is irregularly marked, part 
of the area being corroded and part 
perfectly preserved. This was probably 
caused by the division of the surface 
into anodic and cathodic areas, the 
anodic areas corroding and the cathodic 
areas remaining unattacked. Drawings 
showing accurate tracings of the cor- 
rosion distribution for a number of ex- 
posed coupons are given in Figs. 9 and 
10. In each case the circular area repre- 
sents the portion exposed to the solu- 
tion. A few areas, slightly corroded but 
apparently cathodic for the greater 
part of the time, are shown by cross- 
hatching. 

A study of the drawings shows that 
the effect of the cathodic protection is 


N interesting arrangement for 

supplying power to measuring 

line reel is shown in the accompanying 
photographs. 

Fig. 1 shows the position of the 

measuring reel with respect to cathead 

on the drawworks. A V-belt drives the 


Fig. 1. Arrows point to V-belt sheaves 








not only to diminish the average cor- 
rosion rate of the specimen, but also 
to reduce the portion of the area ex- 
periencing corrosion. As the current 
density applied to the metal surface is 
increased, the anodic corroding area be- 
comes smaller until a point is reached 
where it disappears. At this current 
density the steel experiences no cor- 
rosion. By computing the corrosion 
rates for the anodic areas from the 
weight loss and extent of each anodic 
area, it is found that the corrosion rate 
on all of these areas was substantially 
the same regardless of the solution or 
of the current density. The anodic cor- 
rosion rates for each of the specimens 
pictured in Figs. 9 and 10 are tabu- 
lated in Table 1. 

From the standpoint of protecting a 








A New Way of Supplying Power to 
Measuring Line on a Drilling Rig 


reel from the cathead when coming 
out of the hole. 

Fig. 2 is a close-up of the measuring 
line stand. Tension on the V-belt is ob- 
tained by operating the crank at the 
base of the stand, thus moving the reel 
closer to or farther from the cathead. 


aX] - ° 
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Fig. 2. Close-up of reel stand 
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metal wall against penetration, the in- 
formation provided by Table 1 is im- 
portant because it indicates that on the 
anodic areas remaining when protec- 
tion is not perfect the rate of penetra- 
tion remains as high as without any 
protection. Hence it would be possible 
to have leaks occurring as early as 
though no cathodic protection were 
applied, but the total number of leaks 
would be less because they occur on a 
restricted area. In the case of actual 
corrosion on large surfaces over longer 
periods of time, however, the anodic 
and cathodic areas tend to wander from 
place to place with a consequent even- 
ing of the corrosion loss. This is one 
of the factors that often make ca- 
thodic protection more effective in 


practice than it appears to be in labora- 
tory tests. 


P 425.234 


Fig. 3 shows the attachment that 
screws in the open tool joint when 
depth measurements are taken through 
the drill pipe. The device is designed 
so that the measuring line sheave will 
remain aligned with the reel while the 
pipe is being rotated. 





Fig. 3. Attachment whereby wire-line 
sheave is supported above open 
drill pipe 
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HE rate of discharge when liquids 

are reduced to atmospheric pres- 
sure and when steam is admitted to 
vessels wherein the pressure is below 
the initial pressure, is of importance in 
the refinery. 

An accompanying chart (Fig. 1) 
gives the rate of discharge of water 
from orifices and from pipes of vary- 
ing lengths and also includes data on 
the discharge of water through globe 
valves. These data have been deter- 
mined by tests and are dependable. 


Examples 


Example 1: Suppose that a 14%4-in. 
globe valve is discharging water to 
the atmosphere under a discharge gauge 
pressure of 15 lb. per sq. in. What will 
be the volume discharged in gal. per 
min. ? 

Solution: Enter the upper portion of 
Fig. 1 at the intersection of the dotted 
globe valve line with the line drawn 
for the 114-in. pipe or valve. Proceed 
downward to intersection with the di- 
agonal for 15 lb. per sq. in. gauge pres- 
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Fig. 1. Discharge of water through 
pipes, orifices, and valves 


Rates of Flow and Heat Loss in 


Refinery Steam Piping 


xt Limitations of critical flow should be considered in 
every refinery pipe-line flow problem 


by Rk G. clwult 


Development Engineer, Hancock Oil Company of California 


sure, and then continue horizontally to 
the left where the quantity discharged 
is given as 84 gal. per min. on the 
left ordinate. Note that the discharge 
through 25 ft. of standard 1'%-in. 
pipe is the same as that through the 
1'%-in. globe valve. 

Example 2: It is required to deter- 


SIZE OF STD. 
PIPE OR 


DISCHARGE - GALLONS OF WATER PER MINUTE 


mine the quantity of water that will 
be discharged through 75 ft. of 5-in. 
standard pipe under a discharge gauge 
pressure of 50 Ib. per sq. in. 

Solution: Enter the upper portion of 
Fig. 1 at the intersection of the hori- 
zontal line for 75 ft. of pipe and the 
line for the 5-in. pipe size. Proceed 


DISCHARGE 
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‘OF PIPE 
$0’ 





FICE 


10000 


DISCHARGE- GALLONS OF WATER PER MINUTE 


' p00 
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downward to intersection with the di- 
agonal for 50 Ib. per sq. in., and then 
continue horizontally to the right, 
where the quantity discharged is given 
as 2600 gal. per min. on the right 
ordinate. 


Steam Discharge Rate 


The flow of steam from a high to a 
lower pressure increases as the differ- 
ence in pressure increases to the point 
at which the external (lower) pressure 
becomes 58 per cent of the absolute 
initial pressure. Beyond this point the 
flow is neither increased nor decreased 
by a reduction of the external pressure, 
even to the extent of a perfect vacuum. 
The lowest pressure for which this 
statement holds, when steam is dis- 
charged into the atmosphere, is 25.37 
lb. per sq. in. absolute. For any pres- 
sure below this figure the atmospheric 
pressure, 14.7 lb. per sq. in. (at sea 
level), is greater than 58 percent of 
the initial pressure. 

At first glance this would seem to be 


contrary to certain laws of physical 
science, but it can be accounted for by 
consideration of the relationships be- 
tween viscosity, velocity, and pressure 
drop. As the spread between the high 
and low pressures becomes greater, the 
velocity increases, with a consequent 
increase in the quantity flowing per 
unit of time. But, as the velocity in- 
creases, the effect of viscosity (friction) 
also increases the value of the friction 
factor; thus there is a point at which 
one effect balances the other, and no 
increase in quantity of flow occurs. 
This statement is becoming increas- 
ingly pertinent as more consideration 
is being given to the substantial sav- 
ings to be made by the generation of 
steam at high pressure and its use at 
this high pressure for power purposes, 
permitting it to expand in the power 
units to process pressure requirements. 
If we open a valve in a steam line car- 
rying an absolute pressure of 150 Ib. 
per sq. in. into a vessel wherein the 
pressure is also 150 Ib. per sq. in. abso 
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Fig. 2. Flow of steam through short tubes and orifices 
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lute there would not, of course, be any 
flow of steam. If the pressure on the 
vessel is 140 Ib., a definite quantity of 
steam will pass through the valve and 
into the chamber and, if the external 
pressure is 90 Ib., a proportionally 
greater amount of steam will flow. 
This increase will cease, however, when 
the pressure in the body has been re- 
duced to 87 lb. per sq. in. absolute 
(58 percent of 150) and there will be 
no greater quantity flow, even if the 
chamber pressure is reduced to zero. 

Advantage can be taken of this ap- 
parent phenomenon to hold to a defi- 
nite and constant quantity the amount 
of steam passing from a high-pressure 
system to one of lower pressure, such 
as a tower or still, if the differential 
does not, at any time, decline below 
58 percent. 

Fig. 2 shows, in convenient form, 
the flow of steam through short tubes 
and orifices and should be used in the 
following manner: 


Example 1: Assume that steam at 
100 lb. absolute, with an initial per- 
centage of moisture of 3 percent, is 
discharging through an orifice with an 
area of 4 sq. in. 

Enter the chart at 3 percent mois- 
ture in the upper section and proceed 
horizontally to the intersection with 
the diagonal line given for the 4 sq. 
in. area. Continue to intersection with 
100 lb. absolute pressure line, and then 
to the left horizontally to intersection 
with the ordinate at 21,250 Ib. of 
steam per hour. 

Example 2: Assume that the steam 
is superheated 150°. Enter the upper 
left hand section of the chart at 150° 
superheat and proceed horizontally to 
intersection with the diagonal line for 
4 sq. in. area. Continue down to in- 
tersection with the 100 Ib. absolute 
pressure line, and then left horizontal- 
ly to intersect the ordinate at 18,300 
lb. of steam per hour. 


Heat Transmission 


The question of heat transfer in pip- 
ing is one of great importance and is 
one that must be viewed from diamet- 
rically opposite angles. It can be one 
wherein the transfer is desired to be 
rapid, or it may be desired to hold the 
transfer to a practical minimum. If 
steam is to be transported from one 
place to another through piping, it is 
desirable, of course, to restrain the 
heat loss. 


Heat Losses From Bare Pipe in Air 


Although the determination of heat 
loss from pipes is generally based on 
pipes with some type of insulation, the 
heat loss from the bare pipe must be 
known with practical accuracy. 
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a <— Dehydration Plant designed for nor- 
mal capacity of 260 MMCF/24 hrs. 
at 500 Ibs. 


During the past 5 years 
we have (a) handled De- 
sign and Engineering 
Work; (b) fabricated 
Special Equipment in 
our own shops, and (c) 
furnished Materials and 
handled all phases of 


Field Construction... . 


for 


Gas Dehydration Plants handling ONE 
2.3 BILLION ONE HUNDRED FIFTY-FIVE MILLION 

(1,155,000,000) cu. ft. of gas/day, at pres- 

sures ranging from 250 Ib. to 1,100 Ib. 


Absorption Plants, processing ONE BILLION 

] io TEN MILLION (1,010,000,000) cu. ft. of 
gas/day, at pressures ranging from 30 Ib. 
to 2,100 Ib. 


Compressor Stations with normal capacity 
3 of ONE BILLION SIX HUNDRED EIGHTY- 
TWO MILLION (1,682,000,000) cu. ft. of 


; gas /day. 
A Main Gas Transmission Line Compressor Station, com- 
prising ten 1,000 H.P. units. 


Absorption and Pressure 

Maintenance Plant proc- 
essing 130 MMCF/24 hrs. at 
1,500 Ibs. 








Our ability to handle all 
phases of your projects 
speeds completion and as- 
sures efficient, economical 
installations. 


* Distillate Recovery Plants 
* Gas Dehydration Plants 
® Compressor Stations 

® Natural Gasoline Plants 
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3. Heat loss from bare iron or steel 
pipe under still air conditions 


Fig. 


Example: 
Pipe temp. — 406 F. 
Room temp. — 70 F. 
Temp. difference — 336 F. 


Size of pipe == 10 in. 
Procedure: 
Enter chart at temperature difference of 


336°F. and proceed upward to intersection 
with curved line for 10-in. pipe. A horizontal 
line drawn through this point intersects the 
left-hand ordinate at a heat loss of 3.35 B.t.u. 
per sq. ft. per F. per hr. 


BBB BBB BBB PPP IPP PPP PD DP PDP? 


Fig. 3 shows results of tests that 
have been made and can be considered 
as representative of modern practice. 
The tests were made under still air 
conditions snd a room temperature of 
81°F. The loss of heat from the pipe 
depends cnly on the temperature dif- 
ference between the pipe surface and 
the surrounding air, the temperature of 
the air, the nature of the pipe surface, 
diameter, position, etc., and is entirely 
independent of the nature of the steam 
in the pipe, its velocity, etc. This may 
seem to be a contradiction of state- 
ments previously made regarding total 
loss of heat in transporting given vol- 
umes of steam in stated times. Thes: 
earlier rules stated that the nature of 
the steam (normal or superheated) and 
its velocity, were factors to be con- 
sidered. The statements are not con- 
tradictory because the first ones had to 
do with fotal loss of heat units from 
the steam and would, therefore, be af- 
fected by specific heat and by the total 
time of transport. In the latter case we 
are concerned only with loss of heat 
from the pipe itself. The subject of 
velocity of the surrounding air and its 
effects will be discussed later. 

Fig. 4 gives the weight of steam in 
lb. condensed in bare steam pipes and 
is based on the data given in Fig. 3. 

Example: Suppose a bare 10-in. steel 
pipe line is transporting saturated steam 
under a gauge pressure of 250 lb. per 
sq. in. (264.7 lb. per sq. in. absolute). 
The temperature of steam at this pres- 
sure is 406°, which gives a tempera- 
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ture difference between the pipe and 
room of approximately 406 minus 70 
or 336°. 

Entering the chart at a temperature 
difference of 336° and proceeding up- 
ward to the line for 10-in. pipe and 
thence left to the ordinate, it is noted 
that the heat loss is approximately 3.35 
B.t.u. per sq. ft. per °F. per hour. 

If it is desired to determine the total 
number of B.t.u. lost from the 100 fe. 
of pipe, the following procedure should 
be followed: 

The number of lineal feet of 10-in. 
pipe that contains 1 sq. ft. of outer 
surface is found from tables to be 
0.355. 

Divide 100 by 0.355 to obtain the 
number of sq. ft. in the entire line. 
This answer is 281.69 sq. ft. per 100 
lineal ft. 

Multiply 281.69 by 3.55 to obtain 
the number of B.t.u. lost per degree. 
This answer is 943.66 B.t.u. per hr. per 
“T's 

If it is desired to determine the 


pounds of steam condensed per sq. ft. 
of pipe surface per hour, enter the 
chart at 264.7 lb. per sq. in. absolute 
on the abscissa and proceed upward to 
the line for 10-in. pipe in the upper 
section of the chart; proceed to the 
left from this point and read the value 
1.37 lb. of steam condensed per sq. ft. 
per hour. 

On the other hand, if it is desired 
to determine the pounds of steam con- 
densed per lineal foot of pipe surface 
per hour, enter the chart at 264.7 |b. 
per sq. in. absolute on the abscissa and 
proceed upward to the line for 10-in. 
pipe in the lower section of the chart; 
proceed to the left from this point and 
read the value 3.8 lb. of steam con- 
densed per lineal ft. per hour. 
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Fig. 4. Heat loss from bare iron and steel pipe in air — lb. of steam condensed 
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Mathematical Analysis of 
Whipstock Setting 


P 429.22 


PEArETROLEUM xt Principles of geometry may be applied to determine exact 
o% setting of whipstock to reach the desired point 
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HE correct solution of a direc- 

tional or objective drilling prob- 
lem, from an engineering viewpoint, 
must be based on these principles: (1) 
The well must reach the desired objec- 
tive; (2) for economical drilling, the 
least possible number of whipstock set- 
tings must be used; (3) furthermore, 
the amount of curvature in the well 
bore must be kept at a minimum in 
order to obtain maximum economy 
and ease of operation of the well dur- 
ing production. The last two princi- 
ples go hand in hand; with any given 
whipstock angle, satisfying the condi- 
tions of one satisfies the conditions of 
the other. 


Most wells are drilled to reach a defi- 
nite point, whether it be under the 
derrick floor or a point having several 
hundred feet horizontal displacement 
from the top of the hole. In the prob- 
lem considered here, a well has been 
drilled part way down and a survey of 
the hole has been made. Information is 
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then available giving the location of 
the bottom of the hole drilled (or some 
take-off point above bottom may be 
selected), and the horizontal direction 
and inclination from the vertical at 
that point will also be given by the 
survey. Knowing this, and the position 
of the objective point, the problem 
consists of calculating the required 
whipstock settings. 


Principles of Solution 


In order to keep the total curva- 
ture induced into the well bore at a 
minimum, the future course of the 
well from the take-off point, or bot- 
tom, must be kept within a plane. It is 
a principle of solid geometry that a line 
and a point in space determine a plane. 


In the present case, the end section of 
the well with its given direction and 
vertical dip is the line, and the desired 
objective is the point. In general, the 
plane so determined will be neither 
horizontal nor vertical, but will be a 
skew plane. 


The progress of a well being drilled 
toward a point in space can be shown 
by drawing a line on a sheet of paper, 
and ahead of the line and off to one 
side placing a point. In this case, the 
plane existed first; otherwise, condi- 
tions are the same as existed when the 
plane was passed through the end sec- 
tion of the well and the objective point. 
In order to make the line reach the 
point, it may be extended, proceeding 
with a given small angle of deviation 
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Fig. 1. Graphical solution of whipstock setting 
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from its original course. The extended 
line will most closely approach the 
point if it is extended on the paper, 
not pointing up from the surface of 
the paper. Similarly, if the end of the 
line and the point are connected by a 
series of line segments all joined to 
each other at a small angle of depar- 
ture, the total number of line seg- 
ments, or the total curvature, will be 
least when all segments lie in one 
plane; that is, all lie on the paper. 
The limiting case appears when the 
point lies directly in the path of the 
line and no curvature is induced. 


Directional Setting of 
Whipstock 


The directional setting of a whip- 


stock is controlled by a reference mark 
on the drill pipe above the whipstock. 
In the case where the drill pipe sur- 
vey method is used to orient the whip- 
stock, the reference mark is carried 
up the pipe in steps by the transits. In 
the case where magnets are placed 
within a section of drill pipe just above 
the whipstock, the mark is preserved in 
the bottom of the string of pipe. In 
either case, the direction in which the 
reference mark points away from the 
center of the hole is the direction that 
is measured. If the well bore lies within 
the skew plane, and if the whipstock 
dog-leg lies within the plane, it fol- 
lows that the reference mark itself 
will be in the skew plane; that is, a 
line through the center of the drill 
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pipe passing through the reference 
mark will lie in the skew plane. There- 
fore, so long as the direction of the 
whipstock is measured in a horizontal 
plane, with the measuring instruments 
kept level, the whipstock should be 
pointed along the line in which the 
skew plane cuts through any horizon- 
tal surface. This line is known mathe- 
matically as a horizontal trace line. 


Formula and Vector Solution 


A practical method giving the cor- 
rect directional setting of a whipstock 
for reaching a desired point in space 
can be based on exact mathematical 
principles. Where any two lines join 
and thus determine a plane, the alge- 
braic expression giving the direction in 
which the generated plane cuts any 
horizontal surface is: 


Tan 9 = 


Tan %, sin a, — Tan , sin a, 
Tan %, cos a, —Tan , cos a, 


in which: 
§ = direction angle in which skew 
plane cuts the horizontal. 
* = angle of deviation from the 
vertical. 
« = direction angle of sections of 


the hole. 


Subscripts 1 and 2 refer to adjacent 
sections of the hole. 


A vector solution can be developed 
that gives exactly the same results as 
the above formula. The vectors point 
in the direction in which the hole is 
drifting, and the length of the vectors 
must be proportional to the tangents 
of the respective angles of deviation 
from the vertical of the two sections 
of hole. These two originate at the 
same point, and a vector line lying 
across their ends has a direction angle 
9. It, therefore, gives the horizontal 
trace line direction of the skew plane; 
and it gives immediately the direction 
in which to set the whipstock in order 
to continue the hole in that same 
plane. 


Practical Solution 


Fig. 1 shows the practical solution 
of a whipstock setting problem. The 
solution is worked out on a horizontal 
projection map of the well. Vector 1 
lies in the direction assumed by the end 
of the drilled hole, and the length of 
vector 1 is proporticnil to the tan- 
gent of the vertical angle of the end 
section of the drilled hole. Vector 2 
points directly from the end of the 
drilled hole toward the objective point. 
The length of vector 2 is proportional 
to the tangent or slope of an imaginary 
line drawn from the end of the drilled 
hole down to the objective point. The 
vertical slope of this line is equal to 
the horizontal displacement between 
the end of the drilled hole and the 
objective point (distance OP, which 
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SERVICE CHECK REVEALS REMARK- 
= ABLE LIFE OF B-R KELLY BUSHINGS 





inside Story of How Bushing Parts “Miked” After 34 Miles of Hole! 


There are two important things you want to know about a kelly 


bushing . 


(1) What are its operating advantages? 


(2) How does it stand up under month after month of punish- 


ing service? 


You operators who are now using 
Baash-Ross Type 2R Roller Kelly 
Bushings already Know the answer to 
that first question. You know from your 
own experience that this Bushing stands 
head and shoulders above the field 
for smooth, uniform kelly feed... for 
friction-free weight control .. . for more 
eficient operation at ALL rotational 
speeds under ALI. types of field con- 
ditions. 

But if you are one who has not yet 
tried this Bushing, there’s only one way 





you'll ever find out the tremendous dif- 
ference it makes in your drilling con- 
trol and that is to try one out on YOUR 
own rig, under your particular drilling 
operations. Give it any test you like. 
Turn it at any speed ... feed the weight 
slow or fast, light or heavy ... and con- 
vince yourself that every word we say 
about its outstanding operating ad- 
vantages is solid FACT. 

But what about the second question— 
How does it stand up? Well, here’s the 
answer to that—an actual case study 
that gives you some idea of the un- 
usually long, trouble-free service you'll 
get from a Baash-Ross Roller Kelly 

ushing. This particular bushing was 
bought by an operator* who used it 
on well after well of a punishing drill- 
ing campaign. When it had _ finally 


Baash-Ross Kelly Bushings are fully 
described in Bulletin 4B, mailed on re- 

















quest. Write for your copy now. 


chalked up a total of 183,000 feet of 
hole, he sent it in for servicing. And 
while it was in, Baash-Ross engineers 


*Name gladly supplied to those interested. 








checked it over part by part to see what 
wear the 183,000 feet had caused. 


> First, think what that amount of hole 
means. How deep is your average well? 
5000 feet? Then this bushing drilled 
the equivalent of more than thirty-six 
such wells before it came in for serv- 
ice. That alone is a remarkable record. 
But even more remarkable is the com- 
paratively small amount of wear found 
on the various parts when the bushing 
was checked. For example, here are 
some of the important findings... 


Maximum wear on rollers—.093”! 


As might be ex- 
pected, the great- 
est roller wear 
occurred on the 
“driving” area— 
the part where 
maximum pres- 
sure occurs when 
driving the kelly 
(see sketch). But even here—at the point 
“A” where the wear was greatest—only 93 
thousandths of an inch of surface was lost. 
That’s a reduction of just 2.96% from the 
original diameter of the roller! 


Max. Bushing Sleeve wear—.026'! 
On the replace- 
able bushing 
which fits inside 
the roller, the 
maximum wear 
occurred at the 
point indicated 
in sketch, where 
026” of surface was lost. That's a loss of 
only 1.7% from the original diameter! 


A 


> 
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Maximum wear on Pin—.015"! 


The pin, which 
is anchored into 
bearings at each 
end, is the mem- 
ber which trans- 
mits the driving 
torque to the 
roller and thence 
to the kelly. In spite of the bruising job it 
must do, measurements showed that at its 
greatest wearing point, the pin had lost only 
15 thousandths of an inch surface. That’s a 
maximum loss of only 1% of the original 
pin diameter! 





Look at those figures again and 
then remember that the roller assembly 
is the part that takes the punishment 
of sudden twists and impacts between 
kelly and bushing . . . the part that 
drives the kelly in one axis yet must 
roll effortlessly in another to permit 
instant kelly feed through the bush- 
ing ... the part that is working hardest 
every minute you're drilling. Yet, after 
drilling more than 34 miles of hole, 
the various parts of this assembly 
showed—at the most—only the small 
amounts of wear given above. 








PROPER ENGINE MAINTENANCE in- 
creases in importance as the spotlight cen- 
ters more and more on spark plug drilling 
rigs. Recent development for heavy duty 
oil, gas or Diesel engines is an oil filter 
which magnetically extracts all ferrous ma- 
terial from the crankcase oil. Is said to 
remove particles as small as 1/25,000 of 
an inch ... has no cartridge to change... 
can be quickly cleaned .. . costs nothing 
to operate. (No. B-101) 


BAASH-ROSS 


A NEW “WELDRULE" that operates like a 
slide rule, saves much time in estimating elec- 
trode requirements on pipeline jobs, etc. Reads 


directly length of welded joints obtainable per 
100 Ibs. of electrode, also pounds of weld metal 
deposited per 100 Ibs. of electrode. Covers 11 
different sizes and types of joints, 22 different 
sizes and types of electrodes in both 14” and 
18” lengths. A real timesaver for anyone using 
or supervising arc welding in the oil industry 


. and it’s free! (B-102) 
BAASH-ROSS 


ACCORDING TO A RECENT REPORT, 
the incorporation of ordinary cornstarch 
into drilling mud greatly reduces loss of 
water into drilled formation, and mate- 
rially improves the characteristics of the 
cake. In a typical test, a 73.7 Ib./cu. ft. 
mud with water loss of 49.8 milliliters in 
two hours (at 200° F.—2000 Ibs. pressure) 
showed a water loss of only 11.5 milli- 
liters under the same conditions after ad- 
dition of only 2% cornstarch. (B-103) 


Further information on items that in- 

terest you is available by sending 

your name, address and key number 
on a postcard or letterhead. 











>» The story was essentially the same 
on other parts of the Bushing. A maxi- 
mum of 76” (and an average of only 
oa”) wear, on the Cages that hold the 
Roller assemblies in place—figures that 
represent a very small change in the 
over-all dimensions of the Cage... a 
little over 44” wear in the corners of 
the Body where it fits into the master 
bushing, the point that probably takes 
a worse beating than any other .. . are 
further examples of the way this Bush- 
ing stood up under the gruelling wear 
of 183,000 feet of service. And this is 
typical of the longer life, the excep- 
tional strength, the all-around operat- 
ing efficiency built into every Baash- 
Ross Kelly Bushing. 

REMEMBER—you save two ways with 
a Baash-Ross Roller Bushing. You get 
smoother, far more accurate kelly feed 
and you get longer, more dollar-for-dollar 
service. So check into the Type 2R Roller 
Kelly Bushing NOW for your next Kelly 
Bushing purchase. Either the 2RS for square 
kellys or the 2RH for hex kellys will give 
you the most Bushing your money can pos- 
sibly buy! 

Your nearest Baash-Ross representa- 
tive has all the details. See him today. 





Or write direct for full information! 





HERE'S THE SPEED YOU WANT 
WHEN BLOWOUTS THREATEN 


When a blowout threatens, there's one 
thing you want—a simple, positive, quick- 


acting packer you 


And that’s exactly 


right now. 
what you get in the 


can set 


Baash-Ross Blowout Preventer. It’s simple. 


It's always ready 
because the packing 
when a pack-off is 
danger of damaging 
ing them worn-out 
arises. 


for instant use, 


What's more, 


And 
unit is in place only 
required, there’s no 
the rubbers or find- 
when an emergency 

it’s the only Pre- 


venter on the market that seals off tighter 
as the pressure increases! 


Here's all you do... 














Install the body on the top of the 
casing or above other control equip- 
ment. Side outlets are provided for 


connecting in any 








—_ 





flow lines desired. 


Hang the packing assembly from a 
line in the derrick, ready for instant 
use. Note that the preventer body is 
empty under all normal operations. 
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When a blowout threatens, just swing 
the packer around the pipe or kelly. 
It automatically locks into position. 








el 


Then simply lower 
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LIS 
the packer inte the 


body where the lock rings (arrow) 
automatically lock it firmly in place. 


It’s simple, fast, fool-proof. Once 
the packer is locked in place you can 
make an instant seal by setting the 


weight of the 


packer ... or, 


string 
if more convenient, 


down on the 


by pulling a collar up against the 
bottom of the packer. For a perma- 
nent seal, simply tighten the threaded 
ring down against the packer assem- 
bly. Then the pipe can be rotated or 
moved up and down between coup- 
lings without affecting the seal. 


> Ask your nearest Baash-Ross rep- 
resentative for details on this Blow- 
out Preventer. It’s available to fit all 
standard drilling set-ups! 




























































can be scaled from the map) divided 
by the difference in vertical depth be- 
tween the two points (designated on 
the map as Z, — Z,). Vector 3, going 
from the end of vector 1 to the end of 
vector 2, points in the direction in 
which the whipstock should be set. 

A numerical example may make the 
solution clearer. Suppose that the dis- 
tance on the horizontal map between 
the end of the drilled hole and the ob- 
jective point is 300 ft. Let the depth 
to the objective point be 4000 ft. and 
the vertical depth to the whipstock be 
2350 ft.; the difference is 1650 ft. 
Then, 300 ft. divided by 1650 ft. 
equal 0.182. The deviation of the hole 
from the vertical at 2350 ft. is 10°, 
and the tangent of 10° is 0.176. Mul- 
tiply both by ten, and make vector 1 
with a length of 1.76 in. and vectcr 
2 with a length of 1.82 in. Then vec- 
tor 3 points N 32° E, and this is the 
direction in which to point the whip- 
stock. 


Forecasting Course of Hole 


Although it cannot be expected that 
actual results in deflecting a hole will 
follow exact mathematical calcula- 
tions, nevertheless it may be desirable 
to predict the number of settings re- 
quired from a particular point in the 
well bore. In using the solution pre- 





viously given, it has been assumed that 
slight deviations will occur in the 
whipstocking, and the original solution 
should be repeated for each setting. In 
laying out the future course of a hole, 
however, a single definite skew plane 
is established and used throughout. Ac- 
cordingly, the first step consists of car- 
rying out the vector solution. This 
establishes the direction in which the 
skew plane cuts a horizontal surface. 

It will further be necessary to estab- 
lish the vertical slope of the skew 
plane, which contains the future course 
of the well. This also is done on the 
horizontal map of the well. A dotted 
line is drawn on the map parallel to 
vector 3 and passing through the 
point where the first whipstock is set. 
The perpendicular distance from the 
objective point to this line must be 
scaled on the map; and this is the dis- 
tance h on Fig. 1. Dividing this dis- 
tance h by the difference in vertical 
depth between the objective point and 
the first deflection point gives the ver- 
tical slope of the skew plane, which 
shall be known as tan V. 

A definite relationship exists be- 
tween the horizontal angle showing on 
the map as angle A and an angle M 
lying in the skew plane and tan V. 
This relationship is: 

tan A = tan M sin V. 
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Fig. 3. Alignment chart showing relationship between 
Tan V, Angle A, and Sin ¢ 
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A = horizontal angle between the 
trace of the skew plane and 4 
section of the hole lying in 
the plane. 

V =vertical angle of the skew 
plane. 

M = angle within the skew plane 
between the horizontal trace 
and the section of hole. 

It should be noted that the angle 
M lies in the skew plane. Therefore, 
the whipstock angle can be added di- 
rectly to the angle M. In working 
through such a problem, the align- 
ment chart in Fig. 2 can be used. Tan 
V remains constant throughout. Let 
A, be the measured angle between the 
trace line and the last section of the 
hole. On Fig. 2, pass a straight line 
through tan V and A, to find a cor- 
responding angle My. Add the whip- 
stock angle to M, to give a value M,, 
and work back on the chart to find the 
corresponding angle A,. Repeat this as 
many times as required to find the 
angles A, which give the horizontal 
directions of the various sections of 
the hole. 

There remains another source of in- 
formation about the new course of the 
well. On Fig. 3, connecting tan V and 
any angle A with a line gives the nu- 
mercial value of sin %. This is the 
portion of the length of hole drilled 
that will appear on a horizontal map. 
For example, where sin % equals 0.10 
and 100 ft. of hole is drilled between 
deflection points, that section of the 
hole should be drawn 10 ft. long on the 
horizontal map. Thus both the lengths 
and directions of the theoretical sec- 
tions of the hole can be determined 
and plotted on the horizontal map. 
When any line representing a section 
of the hole passes very near the objec- 
tive point, a sufficient number of de- 
flections is indicated. 


Conclusion 


A vector solution is shown in Fig. 
1 that gives the theoretically correct 
direction in which to point a whip- 
stock in order most economically to 
reach a definite objective point. This 
solution should be repeated for each 
setting in order automatically to cor- 
rect for deviations from the ideal de- 
flection that will occur in actual prac- 
tice. Fig. 2 is an alignment chart that 
can be used to give the direction a new 
section of hole should assume, and Fig. 
3 is an alignment chart giving the 
fractional length of a section of drilled 
hole that will appear on a horizontal 
map. The two alignment charts can be 
used for plotting possible future 
courses of the hole. In this manner an 
economic study can be made showing 
the best point to take-off from the 
original course of a well in order to 
reach some new objective. 
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Computing Gas Flow in Pipe Lines 


PART 2 
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REW AND GENEREAUxX, as a result of experiments 
on commercial pipe proposed the equation: 


1 a 
VFo Log (R\/f) +1.2 


This equation does not seem to represent the conditions of 
flow in large commercial lines. It is plotted on Fig. 1 as 
Curve B for comparison with Curve A representing equation 
(31). Data on the Cities Service 20-in. Pampa-Wichita line 
taken from a paper by Benjamin Miller’ is plotted on this 
sheet together with three tests by C. H. M. Burnham on Pan- 
handle Eastern’s 24-in. line on sections known to be clean 
and with the tests given in Table 7 of U. S. Bureau of Mines’ 
Monograph 6.’ Of the latter tests only lines 1, 2, 5, 12, 16, 
and 29 (indicated by being circled on Fig. 1) have been used, 
the others being disregarded for reasons cited in the mono- 
graph (pressure variation, pulsation, water, slope, bends, etc.). 
Tests on two 10-in. lines laid as oil lines are rejected because 
the writer saw the lines under construction and they could 
not have been clean. The selected data seem to justify Curve 
C of Fig. 1. Its equation is: 


| _— 3.62 Log (RVf) — 0.10 


(32) 


(33) 


The determination of the friction factor from Fig. 1 (or 
from Table I from which the curves are plotted) requires 
some discretion. Curve “C” or equation (33) are not sug- 
gested as a permanent locus of f but as one to use until a 
better one is found. Its relationship to A does not produce a 
constant value of E but one which decreases as R increases. 
The efficiency at R = 10,000,000 (Log R = 7.0) indicated 


a 
by Curves A and C of Fig. 1 is ——? 92.4 percent. “C’ 


intersects “B” at about R = 13,891. For lines not known to 
be clean or for small lines, say 6 in. and smaller, or for Rey- 
nolds numbers below 100,000, Curve B is the safer one to use. 

(Recent data from J. A. Clark of Hope Natural Gas Company on tests of 
that company’s high-pressure 12-in. line, 94.89 miles in length, at values 
of R from about 2,500,000 to about 7,750,000 and pressures from 483 to 


1 
987 Ib. per sq. in. gauge, gives values of —— _ that closely approximate 


Curve B. The friction factors for the Cornwell-Maxwell section, 71.28 
miles, determined separately, however, are appreciably higher at same Rey- 
nolds numbers than for the full length. If time permitted analysis of the 
23.61 miles separately, a reason for the difference and for the resultant 
overall high values of f might be found that would make the results more 
nearly in line with Curve C. Such reason might reasonally be found in 
difference in bends per mile on the two sections or in matters of corrrection 
for elevation changes.) 

The determination of the friction factor from Fig. 1 or 
equations (31), (32), or (33) is possible only if the rate of 
flow is known, as the rate of flow is requisite for determina- 
tion of the Reynolds number, as discussed later. For solution 
of that class of problems in which the pressure conditions are 
known and the quantity of flow is to be determined it is 
essential that the friction factor be expressed in terms inde- 
pendent of the value of Q or R. This may be done by combin- 
ing the general equation discussed earlier with equations (31), 
(32), and (33). 
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by iy Wic Donald Biddison 


Consulting Engineer 





————___ 


A photograph and biographical sketch of the 
writer can be found on page 5] of the August 
issue of The Petroleum Engineer in connection 
with Part 1 of this article. 








Substituting the value of on equation (28): 


T, 2p: 
ae mee K So s yc Pi —P,* 
vex omih " 
exeumue —?2 
vi.=- re _ 
QP, ¥ ox bR St: OM 


Substitute equation (35) in right hand member of equation 


(31): 








t= 4Logn( EX 28274 Xo yp PERE 
Vis Q X P, \e ’ GTL 
— 0.4 (36) 
From equation (58): 
_QX Po XG 477.3597 (59 
d XT, XZ 10° 
Substituting in equation (36): 
—? Cet ar_ 
Vie d X T, X Z X 10° 
E X 38.7744 X T, - Pe) 0.4. (37) 
Q XP, ~< ee “GIL 
1.5 0.5 a ae 
ee d*° XG XE X 18509.34 x | Ps?—P.7\_ 94 
ZX 10° 7 
es ® & 4% (38) 
3\ SF2Y y _ * 
22 = Log ( d XG XE X 342.60 x (P, P,*) —s 
. Px Ie XT XL 


ae ae (39) 
0.4 = 2 Log 1.5849, hence: 


NY eee 
Vfe . 1.5849 XZ? X TXLX 10° 
3 2 _ 2 
= 216.165 X d* X G X E® X (P,* — P,”) 
xT xixk we 
he = 7 
10° 
s ctinn =e RSAs Xe P..?) x 10° 
Vif Txt 
(41) 


Equation (40) is a rearrangement of the equation of Ben- 
jamin Miller’ with a slight difference in the constant. 
Similarly as for equation (35) we derive from equation 


(1): 
_ __- 38.7744 XT, P,?—P2 
= ———_ 4 5 ai 
\ aL 
This may be substituted in equation (32) (Drew and Gen- 


Vi Q X Py 
ereaux equation) : 
1 38.7744 X Ty at} 1.2 
(43) 





(42) 


——— 3.2 LogR x 4s i 
Vf . Qaxp, ~Y x’ GTL 
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ALTER EGO: Literally, ‘one’s other self’’—the still, small voice that questions, inspires, and corrects our conscious action. 


We’ve got to buy a welder. That’s set- 
tled; but I blow hot and cold on all of 
them. They don’t to differ 
materially. 


seem 


ALTER EGO: There you are! When your mind is in 
a state of uncertainty—then the tiniest impulse 
directs it to either side. 


Then what BIG impulse will set my 
mind in a sure channel? 


ALTER EGO: Forget welders. THINK ABOUT 
WHAT YOU WANT A WELDER TO DO 
FOR YOU. 


I DO know we must get faster produc- 
tion, better welds and lower costs on 
all jobs. 


ALTER EGO: Well, that in itself says you MUST 


Copyright 1941, The Lincoln Electric Co. 


LINCOLN-st!2-4ee.-WELDING ™ 


Largest Manufacturers of Arc 
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Welding Equipment in 


have DUAL CONTINUOUS CONTROL so the 
operator can adjust for the right TYPE and 
SIZE of arc to suit the job—to suit the position 
of the work—to suit his particular technique— 
to suit the type of joint—to suit the kind of 
metal. He gets these with the easy, fine adjust- 
ment of his DUAL CONTINUOUS CONTROL 
—just as simply as he gets the right station and 
the right volume on his radio. 


LINCOLN SUGGESTS: To warm up to the right 
welding machine, base your analysis on perform- 
ance values. Find out which machine, under ail 
conditions and with a// types of work, will pro- 
duce the highest quality welds at lowest cost. A small 
advantage in performance often can save hundreds 
of dollars yearly—soon paying for the welder. 
Bulletin 412 will stimulate your impulses. 


Cleveland, Ohio 


the 
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LINCOLN ELECTRIC COMPANY 


World 


























:‘ ei the value of R from equation (58): 38.7744 X To x = . 
Q X Po X G X 477.3597 38.7744 X Ty Q xP, ye @ xh aan » + (50) 






















































Vi — mn dXTXZX10° =  QX P, = 1.81 Los (* ae erie ave mae ) 0.10 
in Fi P L _ 
x ye" Ps a (aac x x x 10° XT X ne 
d's ~~ G°* X 18509.34 2 0.10 = 1.81 Log 1.13566, hence: 
= 5.2 Log(“ =F) + 1.2 aa . 
>< G X 301.67 X (P,2—P.? 
Z X 10° v" TL re Ra MS, Wt (52) 
,& ee ee 4G (45) <V/f -xrtrxix 
34/4 ; / y= 2 7 
. 1.6 Los( * x See (I 1 - ’) 4. ee. If yd =— 
Vi exe KT KL 10 
6.1565 Xd* kG &X (P,’—P..”) « 10° 
se ee ea we A (46) 1 _ 1.81 Log XGX (P,°—P,*) (53) 
1.2 =1.6 Log 5.6234, hence: Vf TXL 
 — ete (< d* X G X 1926.58 X (P,* — P.?) ) The Reynolds Number for Gases 
Vf . ZX 10°°XTXL " 
The expression for the Reynolds Number is: 
nn eS ees See ee ee 8 & & OD DUS 
7 i el a a a a ee ee + 
gz = 08 Z 
' - , —— The weight of dry air at 760 mm. of mercury and 32°F , 
oO = 1.6Lo 39.318 x _d* x G X (P,°— P.*) X 10 (0°C.) is given by Smithsonian Physical Tables as 0.08071 
if ; TXL lb. per cu. ft. At any point in the pipe line where the pres- 
(48) ‘Sure is P lb. per sq. in. and the temperature is T: 
For the suggested equation (33): — S = 0.08071 * G & (= 6 —_— : . (55) 
I 38.7744 X T, ———p2— p? 760 X 0.01934 
—= = 3.62 LogR( ————_—* & 4/ gs yc Ps Ps 7 a 
/f QxP \ GTL The velocity at the same point is: 
0 \/ 
— 0.10 .. (49) yoy y T _  4axXPXTX 144 
Substituting the value of R from equation (58): A P * = Px Px TT, M Oe 
P, X G X 477.3597 CP, X TX 144 
+= petted SA %e XS . - B.’ 2.5.19.9 2. woes so « OD 
Vf d XT, XZ X 10° d? XPXT, x 0.7854 X 86,400 
Fig. 1. Showing the manner in which actual lines conform to various flow formulas 
26 
24 
22 
20 
18 
—'|\s, /6 
Ps 
/4 
A- Smooth pine - Nikuradse 
8 - Commercia/ pipe - Drew and Genereav 
/2 C - Lerge nature/ gas lines 
- 20 inch Pampa -Wichita 
+- 24 inch Panhandle - Eastern 
10 °- Bureau of Mines tests 
8 
4 oe 
20 3.0 4.0 5.0 6.0 7.0 8.0 
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[}, the R. E. Havenstrite, Operator, Larronde 
Lease at Dominguez, California, the production 
management noticed that shipping gravities were 
not consistent. Usually the production was shipped 
at 30° API... and occasionally at 31° API. 

To an alert operator, a gain of four cents a barrel 
in selling price is worth investigating. Petreco en- 
gineers assisted in this instance, and recommended 
a solution of the problem. 

With a Petreco Electromatic Dehydrator on the 














job, every tank has been shipped at 31° API. Cuts on 
the clean oil are consistently 0.2%, and the operator 
reports a monthly saving of $750.00. 

Production and handling problems vary in every 
field. Petreco research technicians have made ex- 
tensive studies of crude oil emulsions from practi- 
cally every production area, and Petreco engineers 
are conveniently located in fields everywhere. Why 
not put your dehydration problems in the hands of 
oil treating specialists? 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 


General Offices: Los Angeles, California 


Gulf Coast Division: Houston, Texas 


Eastern Division: Toledo, Ohio 


Representatives in Principal Oil Fields and Refining Centers 


PETIRE < 90 
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Substituting these in equation (54) : 




















If Z be - , with P, and T, having values as in (60); 
10° 

















~— d Qx P, XT X 144 
12xXZ * d? XP XT, X 0.7854 X 86,400 . 
0.08071 X G X 491.6 X P (57) ———e si 
T X 760 X 0.01934 Qn 
R= “"-x G X 46.416 63 
9 oe ay oe 9 (58) d (63) 
d T, Z 10° 
Note in equations (58) and (59) the line pressure has 
R _ Q , P, x G , 11,457 (59) cancelled out showing that the Reynolds Number is constant 
d . 4 Z 10° throughout the length of the line if there be no input or out- 
; put of gas. Also the flowing temperature of equation (57) 
If P, be 14.735 Ib. per sq. in. and T, be 519.6 cancels out in equation (58) showing that the Reynolds 
R _@ x G x 13.5371 (60) Number is independent of the temperature of the flowing 
d Z 10° stream. 
R — x 4 4 324.89 (61) Epiror’s Note: This article will be continued in an early 
d Z 10° issue of THE PETROLEUM ENGINEER. 
TABLE | 
Friction Factor 
Comparison of equations and data for plotting 
f ae mae ere (free ond Gontrsaan) (P McDonald Biddison) 
Vi Log R R Log R Log R R 
0.015 8.16497 8.176091 3.053197 1,130 3.088507 1,226 3.194739 1,566 
0.010 10.00000 8.000000 3.600000 3,981 3.750000 5,624 3.789620 6,161 
0.009 10.54093 7.954243 3.758111 5,729 3.941919 8,748 3.961903 9,160 
0.0085 10.84652 7.929419 3.846920 7,030 4.049828 11,220 4.058719 11,448 
0.008 11.18034 7.903090 3.943540 8,781 4.167311 14,700 4.164085 14,591 
0.0075 11.54701 7.875061 4.049222 11,200 4.295910 19,770 4.279373 19,027 
0.007 11.95229 7.845098 4.165524 14,640 4.437542 27,390 4.406293 25,486 
0.0065 12.40347 7.812913 4.294411 19,700 4.594627 39,320 4.547001 35,237 
0.006 12.90994 7.778151 4.438409 27,440 4.770280 58,920 4.704269 50,614 
0.0055 13.48400 7.740363 4.600818 39,890 4.968568 93,010 4.881719 76,159 
0.005 14,14214 7.698970 4,786,050 61,100 5.194934 156,700 5.084194 121,400 
0.0045 14.90712 7.653213 5.000173 100,040 5.456868 286,300 5.318360 208,140 
0.004 15.81139 7.602060 5.251818 178,600 5.765029 582,200 5.593696 392,370 
0.0039 16.01282 7.591065 5.307672 200,300 5.833473 681,500 5.654828 451,680 
0.0038 16.22214 7.579784 5.365643 232,100 5.904527 802,700 5.718283 522,740 
0.0037 16.43990 7.568202 5.425874 266,600 5.978368 951,400 5.784219 608,440 
0.0036 16.66667 7.556303 5.488516 309,000 6.055182 1,135,500 5,852802 712,530 
0.0035 16.90309 7.544068 5.553739 357,900 6.135182 1,365,000 5.924219 839,880 
0.0034 17.14986 7.531479 5.621725 418,600 6.218591 1,654,000 5.998671 996,950 
0.0033 17.40777 7.518514 5.692686 492,800 6.305671 2,022,000 6.076389 1,192,300 
0.0032 17.67767 7.505150 5.766843 584,600 6.396697 2,493,000 6.157617 1,437,600 
0.0031 17.96053 7.491362 5.844452 699,000 6.491985 3,104,000 6.242637 1,748,400 
0.0030 18.25742 7.477121 5.925794 842,900 6.591883 3,907,000 6.331758 2,146,600 
0.0029 18.56953 7.462398 6.011184 1,026,000 6.696779 4,975,000 6.425325 2,662,700 
0.0028 18.89822 7.447158 6.100976 1,262,000 6.807115 6,414,000 6.523729 3,339,900 
0.0027 19.24501 7.431364 6.195571 1,569,000 6.923384 8,383,000 6.627410 4,240,400 
0.0026 19.61161 7.414973 6.295416 1,974,000 7.046141 11,121,000 6.736860 5,455,800 
0.0025 20.00000 7.397940 6.401030 2,518,000 7.176030 14,998,000 6.852650 7,122,800 
0.0024 20.41241 7.380211 6.512997 3,258,000 7.313772 20,596,000 6.975422 9,449,800 
0.0023 20.85144 7.361728 6.631996 4,285,000 7.460211 28,854,000 7.105924 12,762,000 
0.0022 21.32007 7.342423 6.758805 5,739,000 7.616310 41,334,000 7.245011 17,580,000 
0.0021 21.82179 7.322219 6.894338 7,840,000 7.783199 60,701,000 7.393688 24,756,000 
0.0020 22.36068 7.301030 7.039655 10,956,000 7.962198 91,664,000 7.553125 35,737,000 
0.0019 22.94157 7.278754 7.196016 15,704,000 8.154864 142,840,000 7.724705 53,052,000 
0.0018 23.57023 7.255273 7.364921 23,170,000 8.363060 230,710,000 7.910081 81,298,000 
0.0017 24.25356 7.230449 7.548165 35,332,000 8.589013 388,160,000 8.111228 129,190,000 
0.0016 25.00000 7.204120 7.747940 55,968,000 8.835440 684,610,000 8.330560 214,070,000 
0.0015 25.81989 7.176091 7.966927 92,668,000 9.105670 1,275,500,000 8.571028 372,410,000 
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p EFINERY engineers have found that a marked redue- 

’ tion in the annual maintenance costs can be achieved 
by taking advantage of the outstanding characteristics of 
chromium steels for a wide variety of applications. For 
example, the 4 to 6 per cent chromium steels have excellent 
resistance to corrosive crudes: the 18-8 chromium-nickel 
stainless steels have high strength and resistance to corro- 
sion even at elevated temperatures; the 25-12 chromium- 
nickel steels have maximum resistance to oxidation and 
scaling, and are used for applications where extremely high 
temperatures are encountered. The greater service life and 
lower maintenance costs which these steels impart to oil 
refinery equipment warrant your investigation. 

We do not make steel of any kind, but we have for over 
35 years produced “Electromet” ferro-alloys used in making 
steel. With the knowledge accumulated from this experi- 
ence, we are in a position to give you, without obligation, 
impartial assistance in the selection of a chromium steel to 


suit your particular needs. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC) New York, N. Y. 
In Canada: Electro Metallurgical Company of 
Canada, Limited, Welland, Ontario 


4—6% Chromium Steels 12 — 14% Chromium and 18-8 
Tubes Chromium-Nickel Stainless Steels 


Pump Bodies Reaction Chambers 
Transfer Lines Oil Still Tubes 


Valve Bodies Distillation Equipment 


Fittings Valves 
Return Bends Fittings 
Preheaters Header Boxes 


Higher-Chromium and Chromium-Nickel Steels 


Furnace Parts 
Tube Supports 
Fractionating Towers 
Cracking Stills 
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The use of 18-8 chromium- 
nickel stainless steels per- 
mit the use of higher tem- 
peratures and pressures in 
cracking stills. 

* 


Working parts of this 

150-lb. gate valve are made 

of 11.5 to 13 per cent 

straight chromium iron to 

resist high-temperatures. 
* 


Steel containing 17 per 
cent chromium is used for 
bubble caps and other 
fractionating equipment 
parts to resist the action 
of corrosive chemicals. 














ANY students of the Seminole 
area have been under the im- 
pression that the rapid withdrawal due 
to the use of gas-lift was responsible for 
the relatively early migration of water 
high on many of the structures and ac- 
count for the uniform water encroach- 
ment upon the Bowlegs structure by 
the fact that gas-lift was not so exten- 
sively used. The writer does not have 
data upon which to base an intelligent 
discussion on this subject, but is under 
the impression that the shape of the 
Bowlegs structure was favorable to an 
original uniform oil-water contact, that 
this structure, as it is domal in its char- 
acteristics, would not be affected by 
rapid withdrawal to the extent of some 
of the others where width of the pro- 
ducing area is considerably less. In re- 
gard to the practice of gas-lift as 
applied to the Seminole area and in 
view of present knowledge of the sub- 
ject, it probably is safe to say that it 
would not be applied under the old 
practices were similar conditions to be 
encountered in another area. Here 
again it should be emphasized that no 
criticism of the operators is implied 
or intended. If the practice was wrong 
as applied and if the practice resulted 
in needless expenditures, those expendi- 
tures probably have been good invest- 
ments in view of the knowledge 
gained. Another factor that cannot be 
overlooked is that a large part of the 
oil produced by gas-lift reached the 
market at better than $2.00 a bbl. Had 
it been held back by the application of 
slower production methods it would 
have had to meet the competition of 
the Oklahoma City and East Texas 
flush production periods and probably 
would have been a further disturbing 
factor in an otherwise demoralized 
market. 


Recovery 


Recovery in the Seminole area on a 
per-acre basis has been exceeded in sev- 
eral other areas, notably in the Okla- 
homa City and East Texas pools and 
in some of the pools of the Gulf Coast 
and Balcones Fault areas. In the pools 
of the group, production is obtained 
from Cromwell sand, the Calvin Series, 
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Development of Seminole Area an 
Interesting Chapter in Petroleum History 


PART 2 (Concluded) 





A photograph and biographical 
sketch of the writer can be found on 
page 32 of the August issue of The 
Petroleum Engineer in connection with 
Part 1 of this article. 





Earlsboro sand, Misener sand, Hunton 
lime, Simpson lime and dolomite, and 
the Wilcox sand. From the records 
available it is not possible, except in a 
few instances, to make a segregation of 
the production from each of these 
horizons. With a few exceptions, how- 
ever, major production has been 
obtained from Wilcox sand and it 
probably is safe to estimate that a total 
of at least 90 percent and more, prob- 
ably 95 percent, of the total recovery 
has been obtained from that horizon. 
Undoubtedly other pools will be dis- 
covered in the area and possibly other 
horizons will be discovered in the pres- 
ent pools. These will likely be of con- 
siderably lesser areal extent and the 
production obtained will be of com- 
paratively lesser importance. 

As a matter of interest the produc- 
tion as shown by years in Table 3 was 
plotted on codrdinate paper and it was 
surprising to note that the decline fol- 
lows very closely a parabola. Some of 
the interruptions of the line slope can 
be accounted for by the lessening of 
production restriction from time to 
time; others can be explained by the 
bringing in of new production in up- 
per horizons. The latter condition has 


by Floyd mi be Consulting Engineer 










been more applicable to the St. Louis 
pool than to any other pool in the 
group. The area reached peak produc- 
tion in 1929 and has been continuously 
prorated from that time until January 
1, 1941, when all restrictions were 
removed in the pools considered here- 
in. It now appears that these restrictive 
measures over a long period of time 
have not so affected the pools of the 
area that their decline departs very far 
from what formerly was known as a 
normal decline curve; that the benefits 
of these restrictive measures have 
accrued by the smoothing out of a 
curve that otherwise would have been 
very erratic, and by the saving of many 
thousands of dollars in development 
expense. From this study it appears 
that a reasonably dependable interpre- 
tation of future production might be 
made through use of a normal decline 
curve extended into the future by the 
use of a log-log graph. The dependence 
to be placed on this interpretation 
would be based on the fluctuation of 
the posted price of oil that will con- 
trol the economic limit. 

In Table 4 there is presented perti- 
nent data on all leases where recovery 
has been 50,000 bbl. or more an acre. 
The lower limit first was set at 30,000 
bbl. an acre but there were so many 
leases that had exceeded that figure 
that it appeared impractical to present 
a table of such great length. As here- 
tofore stated, with the lower limit set 
at 50,000 bbl. an acre, there were 75 














TABLE 3 
Year Total production in bbl. | Average weighted posted | Indicated gross return from 
for year | price, 39° production 

_ eee 12,372,490 $2.39 $ 29,809,251.10 
_. See 133,655,702 1.46 | 195,137,324.92 
See 131,255,313 1.43 187,695,097.59 
a | 143,401,403 | 1.48 | 212,233,076.44 
re. 90,459,423 1.23 111,265,090.29 
ae 54,420,131 0.54 | 29,386,870.74 
es ; 46,554,890 0.93 43,296,047.79 
=e mee 45,024,072 | 0.71 31,967,091.12 
ees ; 38,199,619 } 1.06 40,491,596.14 
eee 37,694,202 | 1.06 } 39,955,854.12 
eRe. 38,131,887 1.16 | 44,832,988.92 
er 32,966,047 1.28 42,196,540.16 
See 27,236,965 1.08 29,415,922.20 
1939..... - : 28,230,882 1.08 | 30,489,352.56 
eee cal 25,548,136 1.08 27,591,986.88 
1941 estimated* 11,610,277 1.12 13,003,510.24 

896,951,439 $1,108,767,601.12 
*Estimated for the period January 1 to July 16, 1941. 
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Approved by the National Board 
of Boiler and Pressure Vessels... 
and by the A. S. M. E. 





_ and manufactured for steam pressures 50 to 500 
pounds ... for air and gas pressures 50 to 3,000 pounds. 








Nickel steel body: bronze cap, lever and adjustment screws; 
Cast S-Monel valve and seat; 18-8 stainless steel valve stem: 
special heat resisting steel spring chrome plated for further 
. . these fine materials double the 
life of this valve in contrast to the very short life of conven- 
tional pop valves for oil field service. Each’ valve is individ- 
ually tested by our own high pressure testing boiler capable 





resistance to corrosion . 


of checking pressures to 500 pounds steam ... a system 
not available in other plants specializing in oil field work. 





Furnished on an economical exchange basis 
in either flanged or screwed types, 2-inch 
size, through your local supply store. 


This and other Hunt products are fully described and illustrated in the 1941 edition of the 
Composite Catalog. A reprint of our 20-page section will be sent you immediately, upon request. 





HUNT TOOL COMPANY 


HOUSTON, TEXAS, U.S. A. 




































































































































TABLE 4 
—_—— — “es 
: No. No. Date No. Estimated | Recovery 
Operator and lease Location prod. abd. first prod. recovery | per acre, 
wells wells prod. acres | to 1-1-41, bbl. 
bbl. 
Se Bowlegs Pool _ 
SS 23-8-6 5 7 4-27 120 | 6,207,000 51,725 
3. tT. eee 15-8-6 10 2 11-26 120 6,073,000 50,600 
Mid-Continent, Baker................ 10-8-6 3 0 4-27 30 1,593,000 53,100 
OE Se | 14-8-6 14 2 5-27 160 9,548,000 59,675 
Sinclair-Prairie, Cumsey.. seeeeeeee] 10-8-6 4 0 8-27 40 | 3,640,000 91,000 
Sinclair-Prairie, ERS Ee: | 10-8-6 8 0 4-27 80 | 4,147,000 51,838 
Sinclair-Prairie, Harjo. WOR 3 1 3-27 40 | 2,000,000 50,000 
Sinclair-Prairie, M. Taylor. . ; - .| 10-8-6 | 4 0 | 5-27 40 2,223,000 | 55,575 
Sinclair-Prairie, Templeton... ... veeee|  22-8-6 4 0 7-27 40 3, 148,000 | 78,700 
Sinclair-Prairie, Walker. ..... osseol ae 8-6 | 4 | _0 ts 27 40 | 2,728,000 | 68,200 
— __Garr City Pool a 
et ree 2-8-5 8 | 0 429 80 4,063,000 | 50,788 
____Earlsboro Pooh 
Amerada, Anderson eee 15-9-5 | 3 2-27 40 | 2,487,000 | 62,175 _ 
Barnedall, Sango.................-- 1-9-5 = 7 2 3-27 50 | 3,164,000 | 63,280 
Barnsdall, Saboka................ 15-9-5 1 | O 5-27 10 | (968,000 | 96,800 
Burke-Greis, Wisner.................. 6-9-6 2 | O | 828 20 | 1,125,000 | 56,250 
Continental, Spencer........ 12-9-5 2 2 | 10-27 40 | 2,419,000 
| eee 10-9-5 | 3 1 | 827 | 40 | 2,912,000 
ee <a 12-9-5 1 3 | 6-27 | 40 | 2,707,000 | 
DEO, CHINO. oo ccsccisepescces 13-9-5 2 1 | 12-28 | 30 1,537,000 } 51, "933 
MN TED «5 6 ssieceasiscs ccccesx 12-9-5 2 0 | 427 | 20 | 1,750,000 | 87.500 
Okm. Mech. & Equip., SEE: 16-9-5 2 2 | 10-26 40 2,805,000 | 70,125 
Reda Pump, B. W. Hunick............ 5-9-5 2 0 9-27 20 1,813,000 | 90,650 
a Pump, Spencer. . ee 1 2 5-27 30 | 1,945,000 | 64,833 
Sinclair-Preirie Sango. . Ga imautee sual oe 2-9-5 2 2 10-27 | 40 | 3,292,000 | 82,300 
OS Re 6-9-6 4 | O | 928 | 40 | 3,155,000 | 78,875 
RIND oo 6c sae edindccdsavedes 12-9-5 1 | 2 | 7-27 | 30 | 1,559,000 | 51,966 
Superior, CE cit cuigapecdademene 1-9-5 3 | O | 828 30 | 1,679,000 | 55,966 
Superior, Walker. . eeaenbesis 2-9-5 1 2 | 428 | 30 | 2,940,000 | 98,000 
Texas Co., C. Rogers. . re 3 i 5-9-5 5 0 | 627 | 50 | 3, 252,000 | 65,040 
_ __East Earlsboro Pool ea 
"| eens 19-9-6 2 0 | 11-29 20 | 1,059,000 | 52,950 _ 
Carter, Hopper..... ceive 19-9-6 4 0 11-29 40 | 2,136,000 53,400 
Magnolia, Anderson “yy” a 18-9-6 i. oe ee 9-29 | 40 5, 306,000 | 132,650 
a South Earlsboro Pool —_——o 
Se eae ee 22-9-5 | 4 | O | 1-30 | 40 | 3,444,000 | 86,100 — 
Krumme, Anderson............... .--| 22-95 | 1 | 0 | 530 | 10 | 598,000] 59,800 
—_ Earisboro Townsite Pool 
Cities Service, Henry................. 8-9-5 1 0 6-29 10 783,000 73,800 
ee Little River P Pool ——— 
Amerada, Fore......... sot : 25-8-6 2 0 10-27 | 20 | 1,160,000 | 58,000 
Carter, C. Harjo....... acta stata eoelane 11-7-6 2 | 1 | 8 28 | 30 | 4,332,000 | 144, 400 
Carter, Jackson . ; eee a 11-7-6 4 | 0 1-28 40 | 2,481,000 | , 
Continental, M. Cosar............---. | 25-8-6 1 0 | 7-28 | 10 553,000 | 5é 5,304 
1, 3. by Wee House “A”. ......... | 1-7-6 1 0 6-27 | 10 793,000 | 79. 300 
ee Oe eer rere | 1-7-6 | 3 0 9-27 | 30 | 1,536,000 51. 200 
Skelly, Carl........... pidansrrees 14-7-6 2 0 | 8-28 | 20 | 1,275,000 | 63,750 
Tide W ater, House. olathe stead eahdok ; 9 7-6 wen. Se 0 | 11-27 | 10 | 937,000 | 93,700 
: Mission Pool 
Josaline, Melisse.............-- ceseel 9-8-6 1 0 | 11-27 10 888,000 | 88,800 _ 
MeMahon, Harjoche............ a _ ore 2 |} oO | 229 20 | 1,180,000 | 59,000 
mp o __Sasakwa Pool - 
Sinclair-Prairie, Davis “A”. ... Se 7-6-8 5 0 3-29 50 | 2,514,000 50,280 
7 ~ Searight P Pool 
CME, vixenusczcecvanvs | 11-96 | 3 0 5-29 30 | 1,687,000 | 56,233 
Carter, Bir0thers. ......sccces } 11-9-6 3 0 1-29 30 1,926,000 64,200 
Davis, Strothers oes senknus 3-9-6 2 0 5-27 20 1,040,000 52,000 
Sinclair-Prairie, Nevins 5-9-6 1 0 12-29 10 619,000 61,900 
Sinclair-Prairie, Polly... 3-9-6 4 0 2-27 40 | 2,399,000 59,975 
Seminole Pool 
Burke-Greis, Lulu 7-9-6 1 0 5-30 10 | 649,000 | 64,900 
Carter, M. Grisso 15-9-6 1 0 8-97 10 567,000 56-700 
Carter, M. E. Killingsworth 23-9-6 6 6 2-26 120 11,395,000 94,958 
Carter, Strothers 34-9-6 2 2 27 40 2,093,000 52,325 
Darby, D. Fixico 24-9-6 3 1 2-27 40 | 3,734,000 93,350 
Mid-States, Grisso 36-9-6 1 0 2-27 10 613.000 61,300 
Mid-States, Jones 34-9-6 3 1 3-27 40 | 2,780,000 | 69,500 
Pure, Strothers ‘A”’ 26 9-6 15 2 10-26 160 14,660,000 91,625 
Sinclair-Prairie, Cudjo “A” 35-9-6 4 2 10-26 60 | 3,052,000 50,866 
Sinclair-Prairie, Cudjo “B”’ 35-9-6 2 2 10-26 40 2,645,000 66,125 
Sinclair-Prairie, R. Cudjo 35-9-6 3 0 3-27 30 2,093,000 69,766 
Sinclair-Prairie, Dicey : 22-9-6 2 0 5-27 20 | 1.455.000 79'750 
Sinclair-Prairie, Franks 35-9-6 6 2 11-26 80 | 4,468,000 55.850 
Sinclair-Prairie, Giblet 35-9-6 — 3 1 3-27 40 | 3.217.000 80.425 
West Seminole Pool 
Amerada, Chase 29-9-6 10 0 8-30 100 6,603,000 66,030 
Gulf, Pompey ; ; 29-9-6 2 0 10-30 20 1,088,000 54,400 
Wood, Henry 28-9-6 1 0 4-35 10 601,000 60,100 
St. Louis Pool 
Magnolia, G. Fyke “B”’. 20-7-5 2 0 11-28 20 | 1,275,000 63,750 
Magnolia, Hughbanks 17-7-4 2 0 6-29 x0) 1,102,000 51,050 
Phillips, Youts 19-7-5 3 5 8-28 80 | 6,930,000 86,625 
Pure, Thomas 26-7-4 4 0 11-28 40 | 4,088,000 | 102,200 
Sinclair-Prairie, Gammon 30-7-5 8 0 8-28 S80 | 5,415,000 67.687 
Sinclair-Prairie, Hembree 19-7-5 1 3 | 6-28 40 5,312,000 | 132,800 
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leases to be considered. Throughout 
this study the practice of allocating 10 
acres to each producing well or each 
abandoned producing well in establish- 
ing the recovery per acre was followed. 
This arbitrary means is open to criti- 
cism but in view of conditions the 
writer knows of no other that would 
prove more satisfactory. Taking the 
total saturated thickness as known by 
the operators, allowing an average pore 
space of 25 percent and allotting some 
reservoir space to the large amount of 
gas that has been produced, it will be 
readily seen that many of the leases 
have produced more oil than the reser- 
voir could have held under the known 
pressure condition. At least one well in 
the area has yielded in excess of 275,- 
000,000 bbl. and another has exceeded 
225,000,000 bbl., both theoretically 
producing from 10 acres. The larger of 
these two is thought to be the largest 
well in the northern Mid-Continent. 
Among the leases considered in detail 
Carter Oil Company’s C. Harjo with 
three wells in the Little River pool is 
the largest with 144,400 bbl. an acre. 
A summary of these leases, presented 
at the end of Table 4, shows that Sin- 
clair Prairie Oil Company has recov- 
ered the greatest amount of oil with 
an estimated recovery of 54,367,000 
bbl. from a total of 81 wells, 13 of 
which have been abandoned. This is 
an average recovery of 67,119 bbl. an 
acre and 671,198 bbl. per well. The 
summary also shows that Darby Petro- 
leum Corporation has had the highest 
recovery per acre with 93,350 bbl. and 
the highest recovery per well with 
933,500 bbl. 

Production Control 


Oklahoma’s first oil and gas con- 
servation law was passed in 1915, 
primarily to deal with distressed con- 
ditions in the Healdton and Cushing 
pools. When the need for restrictive 
measures developed in the Seminole 
area more than ten years later, many 
of the provisions of that law had not 
been tested and the powers of the 
Corporation Commission in this re- 
spect were largely unknown. The Sem- 
inole City pool was first to reach its 
peak when on February 22, 1927, it 
produced 264,500 bbl. from 204 wells. 
The rapidity with which this field was 
developed is shown by the fact that its 
peak production was reached in less 
than one year from the date of dis- 
covery. The Searight pool reached its 
peak on June 16, 1927, with 41,141 
bbl. from 36 wells and less than a 
month later the Bowlegs pool was at 
peak production with 194,773 bbl. 
from 134 wells. With very little de- 
cline in the Seminole City, Searight, 
and Bowlegs pools, and under the in- 
fluence of the then rapidly growing 
Earlsboro pool, the district as a whole 
reached its daily peak production on 
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YY THIS CASE HISTORY 


and the others in this series are 
typical of the many in our file, 
supplied by operators of prime 
movers throughout the country 
who have found the answer to 
their ring problems in a change 
to COOK'S GRAPHITIC IRON 
PISTON RINGS, 
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COOK’S GRAPHITIC IRON PISTON RINGS 


lower the rate of cylinder wear, increase h.p. output 
per gallon of fuel and restore new engine power, even 
after cylinders are badly worn. These results are as- 
sured by the combination of (1) COOK'S GRAPHITIC 
IRON —the highly refined COOK'S Ring material; 
(2) exclusive designs that positively and permanently 
seal combustion pressures; (3) pre-conditioned wearing 
surfaces. You too can reduce your operating and main- 
tenance costs by installing COOK'S Rings next time 
you make replacements. Ask for informative literature. 


C. LEE COOK MANUFACTURING CO, 


INCORPORATED 
New York Los Angel Chi New Orl 
Cleveland Sctinere LOUISVILLE, KY. theo” Sen Frenchoes 





SOM SISA Naar ae, tt ; 


Cxperieuce says “IT PAYS TO USE COOK’S GRAPHITIC IRON PISTON RINGS” 
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SUMMARY FOR TABLE 4 





No. of 


Operator leases 


Amerada sid 

Barnsdall..... . 

Burke-Greis 

Carter : 

Cities Service... . 

Continental....... 

Darby...... 

Davis. 

AR 

Josaline 

Krumme 

Magnolia 

McMahon 

Mid-Continent 

Mid-States........ 

Okm. Mch... 

Phillips 

Pure.... 

Reda Pump 

Sinclair-Prairie . 

Skelly 

Superior 
Oe 

Tide Water. . 

Wood 


| 
| 
| 


— DO ND ee DD Oe tO CONN 


o 





No. 
producing jabandoned 
wells | 


j 
] 
| 


w — | 
OonmwrwDawawrto ! 


— em Om I DOWN PWN Oe — 


No. No. Estimated 
recovery 
to 1-1-41, 
bbl. 

4 30 | 14,753,000 | 64,143 
2 | 5 | 68,866 
59,133 


Average 

recovery 

wells per acre, 
b 


| 





10,889,000 
1,180,000 | 
1,593,000 | 
3,393,000 
2,805,000 | 
6,930,000 | 
28,296,000 | 
3,758,000 | 
54,367,000 | 
5,989,000 
4,619,000 
3,252,000 
937,000 
601,000 


wmnmownw-onm- 


10 


o 


2) 
o 


| 
| 
50 | 


3,050 | 211,279,000 69,271 








July 30, 1927, when 666 wells pro- 
duced 529,596 bbl. Eleven days later 
the Earlsboro pool produced at its peak 
rate of 209,874 bbl. from 108 wells. 

On May 15, 1926, the purchasing 
companies had posted a price of $2.53 
a bbl. for 39 to 39.9-gravity oil. With 
pipe lines taxed beyond their capacity 
and oil going into storage the need for 
restrictive measures became imperative 
if physical and economic waste were 
to be avoided. This condition had been 
anticipated by the operators and in the 
Fall of 1926 a meeting had been held 
in Tulsa at which time an organization 
was perfected and plans were made for 
a more orderly development. The com- 
mittee included four representatives 
from the larger companies and three 
representatives from companies not 
having affiliations with pipe lines or 
refineries. A committee of five attor- 
neys was also appointed and Ray M. 
Collins, veteran Oklahoma oil man, 
was selected as umpire. On November 
6, 1926, an agreement was entered 
into by the owners of production and 
undeveloped acreage under the direc- 
tions of the committees and the um- 
pire. This agreement was to have been 
for 30 days and provided for proration 
of pipe line runs, restricted the drill- 
ing of Wilcox sand wells, and re- 
stricted the widely developing practice 
of heavily shooting the producing 
horizons. No wildcat well brought 
into production during the period of 
the agreement was allowed to produce 
in excess of 100 bbl., many were re- 
stricted to 50 bbl. a day and some 
were shut in for long periods of time. 
By this time no leases were available 
over a wide area and everyone owning 
property in the highly prospective 
localities desired to drill immediately 
and obtain the cream of the large pro- 
duction. This will give some idea of 
the problem with which the advisory 
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committee and umpire were faced. Be- 
fore the activities of this voluntary 
restrictive movement could be made 
felt the posted price was reduced to 
$2.04 a bbl. on November 17, 1926. 
Three months and five days later the 
price was further reduced to $1.79 a 
bbl. and on March 5, 1927, it was re- 
duced to $1.56 a bbl. Seven days later 
a cut to $1.34 was posted and this was 
the last reduction until early in the 
following year. Although these reduc- 
tions came rather rapidly and within 
less than five months the price had 
been reduced almost 50 percent, the 
work of the committee and. umpire 
cannot be discounted and these gentle- 
men should be given credit for laying 
the foundation of the present efficient 
and smooth-working proration pro- 
cedure. 


Economics 

It was estimated by engineers of the 
U. S. Bureau of Mines that the average 
cost for drilling and equiping a flow- 
ing well was approximately $67,000; 
for a gas-lift well, $97,000, and for 
a dry hole, $56,000. Figures are not 
available for a careful analysis of the 
economics of production in the area 
but some are known and it is the pur- 
pose here to arrive at a rough approxi- 
mation of the probable net income 
from this great area. Many of the wells 
were placed on gas-lift and remained 
on this method of production from a 
few days to more than two years but 
almost all ultimately were placed on 
the pump. Taking an average condi- 
tion it is believed that an estimate 
of $80,000 for drilling and equipping 
the average well is conservative. On 
this basis the approximately 4000 pro- 
ducing wells drilled to the lower hori- 
zons during the original campaign cost 
$320,000,000. No figures are available 
on the cost of drilling subsequent wells 


to the shallower horizons and for the 
drilling of dry holes during the original 
campaign, but it is believed that the 
estimate of $50,000,000 is conserva- 
tive. To this should be added an esti- 
mate of $5,000,000 for leascholds, 
rentals, and miscellaneous pre-develop- 
ment costs. Pumping conditions vary 
widely over the area and it is known 
that a considerable amount of sucker 
rod and other pumping difficulties were 
encountered in the Earlsboro and St. 
Louis pools. For this reason, in estimat- 
ing lifting costs 25 cents a bbl. has 
been used for the average and 35 cents 
for Earlsboro and St. Louis. On this 
basis total lifting costs would be 
$260,000,000. It is estimated that roy- 
alty owners, exclusive of original bo- 
nuses and lease rentals, have received a 
total of $140,000,000. Assuming fur- 
ther a bill of $225,000,000 state and 
federal taxes, damage claims, etc., the 
total expenditure amounts to the fol- 
lowing: 
Drilling and equipping 4000 
nee eee es 
Dry holes and shallower wells 
Leaseholds, rentals, etc. 
Lift costs 
Royalties __.__ 


State and federal taxes, damage 
claims, etc. : 


$320,000,000 
$0,000,000 
5,000,000 
260,000,000 
140,000,000 


225,000,000 





nee _._.-$1,000,000,000 


Upon the basis of recovery estimates 
the gross income to July 16, 1941, was 
estimated at $1,108,767,601.12 as 
shown in Table 3. This would indicate 
a net return of $108,676,601.12, ex- 
clusive of income from natural gas, 
natural gasoline, and from salvaged 
equipment. 





Aid of Inventors Sought 


American oil companies conducting 
research operations and laboratory work 
have been requested by the National 
Inventors Council to review each in- 
dustrial development from the stand- 
point of application to military or naval 
needs and to report discoveries that 
might be helpful in developing the 
national defense program. 

Military, naval, and other defense 
establishments now have such extend- 
ed ramifications, it was explained, that 
almost any new industrial idea may be 
of interest, especially with work re- 
quiring the utmost in precision and 
modern methods being undertaken at 
navy yards and arsenals. 


Directors of research and develop- 
ment operations have been requested 
to make their reports to the Council 
at Room 7424, Commerce Building, 
Washington, D. C. Dr. C. F. Ketter- 
ing, of General Motors Corporation, is 
chairman of the Council, and Dr. 
Thomas Midgley, Jr., of Ethyl Gasoline 
Corporation, is vice-chairman. 
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Progress of Intermittent Flow 


Devices For Producing Oil 


A PETROLEUM 
ENGINEER 


Sener 


NTERMITTENT flowing of oil 

wells is not a new method of lift- 
ing oil. Apparatus for intermittent, or 
pulsating, flow was patented by F. S. 
Pease (47034) on March 28, 1865. On 
January 29, 1867, Henry Searle was 
granted a patent (61571) for inter- 
mitting wells by a method whereby 
one well would be flowed until the liq- 
uid was lifted that had accumulated 
in a chamber at the bottom of the 
well, after which the compressed air or 
steam would be turned into another 
well for a similar purpose, the action 
being conducted continuously in this 
manner throughout the day. Another 
patent (371006) was granted to John 
William Waits on October 4, 1887, for 
the purpose of intermittently flowing 
a well. On June 20, 1916, E. A. Watts 
and I. L. Dunn were granted a patent 
(1187579) for a displacement pump, 
and on October 31, 1916, Elmer A. 
Watts was granted a patent (12029- 
32) for an ingenious pump of inter- 
mittent type that was automatic in 
action, this action being controlled by 
a float operated by the rise and fall of 
the fluid in a chamber suspended in the 
well. Horace M. Staggs was granted a 
patent (1683930) on September 11, 
1928, covering a bottom-hole valve 
that would permit compressed air or 
gas to enter a chamber, displace the 
accumulated oil, and lift it to the 
surface. On September 5, 1939, pat- 
ent (2171812) was granted to J. D. 
Nixon for a method of intermit- 
tently causing the fluid in the tubing 
of a well to be discharged, employing 
a wire-line arrangement to effect the 
operation of the valves in the tubing 
string. 

One of the first papers giving defi- 
nite examples of results accomplished 
by intermittent flow and analyzing 
this type of flow, was that of Morgan 
Walker’, which described work that 
had been done by the Amerada Pe- 


troleum Corporation in the Seminole 


1««Intermittent Injection of Gas in Gas-Lift Installa- 
tions,’ by Morgan Walker, A.I.M.E. Petroleum Develop- 
ment and Technology. Vol. 82 (1928-29), p. 151. 
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PART 1 


P 515.12 


xt Early development is traced—Data on present-day 
intermitting installations are given 


; a 
by S AS . oo Consulting Engineer 





S. F. SHAW 


received a degree in mining engineering from 
Columbia University in 1903—From that time 
until 1926 he was with various mining organ- 
izations in Mexico and Costa Rica—While with 
the American Smelting and Refining Company 
in Mexico a part of his work involved dewater- 
ing of mines by the application of air-lift— 
This experience and knowledge he later ap- 
plied to the lifting of oil by air-gas lift methods 
—Since 1926, during which time he has been 
connected with various oil companies and has 
operated as a consulting engineer, he has con- 
stantly studied and applied air-gas lift prin- 
ciples to oil production and is considered an 
authority on the subject—His home is in San 
Antonio, Texas. 





field a short time previous to the date 
of the paper. 

Another paper that was of value in 
promoting discussion of the method of 
intermittent flow was written by R. 
Van A. Mills? in 1928, which described 
the automatic method of intermitting 
by means of a chamber that was in use 
in some shallow fields of northeastern 
Oklahoma. This paper had been pre- 
ceded by other articles describing some 
installations of this type, and the an- 
alysis by Mills aroused much interest 
in the subject. After investigating the 
method of intermittent flow, the Car- 
ter Oil Company in 1929-31 made 
several installations at Cromwell, Bur- 


«Automatic Flowing of Small Wells,’? by R. Van A. 
Mills. Oil and Gas Journal, November 8, 1928, p. 36. 


bank, and in various of the pools in 
the Seminole area, and obtained con- 
siderable data on the operation of the 
method as developed to that time. A 
description of intermitting operations 
of the Carter Oil Company in the 
Seminole field was given by K. C. 
Sclater in 1930°. 


Progress in the development of this 
method, as shown by actual operations 
in various fields, is indicated by noting 
the periods when various types of in- 
termittent flow were being carried on. 


The use of manually-operated ad- 
mission valves is the simplest form of 
handling intermittent flow. This 
method is said to have been used in 
and around Oil City, Pennsylvania, 40 
or 50 years ago, and in one instance in 
this area, wells were “blown” every 
few days by a compressor installed in 
a neighboring blacksmith shop. The 
method was used in Corsicana, Texas, 
by M. T. Chapman in 1899 for period- 
ically blowing-out oil from shallow 
wells*. Manually-operated valves were 
employed to some extent at Seminole 
in wells that were not provided with 
chambers, and this method is being 
employed in the Oklahoma City field 
at the present time. 


In 1926, a system of automatic, in- 
termittent flow, controlled from the 
surface was installed by the Loomis 
Oil Well Company and engineers of 
the E. J. Miley Company on six wells 
of the Miley company in the Torrance 
field, California®, with resultant reduc- 
tion in the quantity of input gas re- 
quired. 

In 1927, the K & G system® was in- 
stalled on three wells in the Athens- 
Rosecrans field, California, using mag- 
netically controlled valves. 


3¢Wells Produced by Intermittent Gas-Lift Yield En- 
couraging Results,” by K. C. Sclater. The Petroleum 
Engineer, September, 1930, p. 50. 

‘The Gas-Air Lift Pocket Book, by Robert Stirling 
(1929), p. 2. Published by Spon and Chamberlain, New 
York 

5«Gas-Lift Reduces Mechanical Equipment and At- 
tendant Depreciation,”? by George Reid. Oil Weekly, Oc- 
tober 8, 1926, p. 29. 

6<Intermittent Gas-Lift Pumping of Several Wells 
With One Compressor,’? by Robt. E. Robinson. Oil Field 
Engineering, October, 1927, p. 71. 
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Fig. 1. One type of control for 
intermitting 
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Records at hand do not indicate just 
when the method of using gas pres- 
sure to operate an admission valve was 
first employed. The Smallamatic valve, 
operating on this principle, was in use 
in 1928 on wells of the Tidal Oil Com- 
pany in the Chelsea district, Okla- 
homa’. In this method, a chamber was 
employed in the bottom of the well. 
This method was superseded by the 
Max-i-flo valve, which was used in 
shallow wells in northeastern Okla- 
homa and southeastern Kansas. It has 
also been employed in Argentina and 
Trinidad. The valve mechanism is con- 
trolled through a pilot tubing run into 
the well beside the producing string, 
the action of the valve being depend- 
ent on the rise of the liquid level in 
the well. The method was also em- 
ployed in conjunction with a pressure 





T«Automatic Flow Device Cuts Lifting Cost on Old 
Lease,”” by Wallace Davis. Oil Weekly, October 19, 
1928, p. 319. 





TABLE 2 
Type 2. Data on intermittent flow with valve in tubing. 


No chamber or packer 























} ' 
Casing | Tubing Total | Operating | Bbl.of | Cu.ft.gas| Cycles | Operating 
Well Place | diameter, | diameter, — depth, fluid per | per bbl. per day | pressures, 
in. in. t. t. 24 br. of fluid Ib.per sq.in. 
A Texas...... 7 2% 4800 1200 826 104 144 450 
B East Texas 5% 3695 1532 40 40 72 375 




















tank on the surface, in which the valve 
mechanism operated to admit gas into 
the well when the pressure in the tank 
built up to a predetermined point by 
the admission of a continuous but very 
small stream of gas into the tank. 

In 1929, the Jat system, using mag- 
netically-controlled valves, was em- 
ployed in the Brea Canyon field, Cal- 
ifornia®, by means of which produc- 
tion was increased over the use of 
straight gas-lift, and input-gas re- 
quirements per barrel were reduced. 
The Jat system was introduced into 
the Seminole field in 1929°, and spread 
to various other places in the United 
States, to Roumania?®, Trinidad'', and 
Venezuela. 


Time-cycle systems of operating the 
valve mechanism have consisted of the 
tipping cylinder in which a stream of 
water or kerosine flowed first into a 
compartment at one end of the cylin- 
der, then into the compartment at the 
other end. A simpler method has 
since been employed in which the 
operation is controlled by a clock 
movement. The Jat gastributer is a 
form of time-cycle mechanism in 
which a small electric motor revolving 
a disk, moves a mercury contact tube, 
thereby operating a magnetic valve. 
Time-cycle controlled mechanism op- 
erated by clockwork made considerable 
headway in the Oklahoma City field in 
1934-1936, and is represented by the 





S«Advanced Methods Reduce Lifting Cost at Brea 
Canyon,”” by Art White and Brad Mills. Oil Weekly, 
November 29, 1929, p. 35. 


«Intermittent Induced System for Gas-Lift is Suc- 
cessful,” by L. G. E. Bignell. Oil and Gas Journal, 
December 26, 1929, p. 24. 


1%<Production After Gas-Lift,”” by L. W. Rogers. 
Journal Institution of Petroleum Technologists, Vol. 18 
(1932), p. 787. 

11<«Displacement Pumping as Applied to Oil Wells,” by 


Albert Millar. Journal Institution of Petroleum Tech- 
nologists (London), Vol. 19 (1932), p. 445. 








Fisher, Hanlon and Waters, Oklahoma 
Brass and Iron Company, and Shipman 
intermitters. (Fig. 1.) 

Various adaptations of the intermit- 
tent method have been developed since 
the early types. The plunger-lift has 
made successful headway in various 
states and countries.** ** The Clark 
bottom-hole mtermitter was exten- 





12«Plunger-Lift Makes Flowing Wells Out of Pump- 
ers,’? by H. W. Fletcher. Oil Weekly, January 29, 1932, 
p. 78. 

13««Plunger-Lift for Pumping Deep Wells,” by H. W. 
Fletcher. Trans. Society of Mechanical Engineers (1936), 
p. 361. 


(Continued on Page 86) 





Fig. 2. Automatic intermitting flow 
valve actuated by differential pressure 






































TABLE | 
Data on intermittent flow, Type |. No chamber, valve or packer 
! 
| Depth, Casing Tubing Bbl. per Cu. ft. Pressures, Cycles 
Well | ft. Field diameter, | diameter, day gas per | lb. persq.in. | per day 
| im | im, bbl. 
A | 4158 | Seminole....... 7 2% 7 9000 230 120 
B | 4164 | Seminole. .... 7 244 104 6000 175 96 
Cc 4125 Seminole 7 24 183 5380 240 80 
D | 4349 Seminole......... 7 2% 260 950 200 60 
E 4208 Seminole. .... | 7 24 350 685 250 80 
F* | Seminole ; 1124 950 245 =a 
G* | Seminole wa j 900 850 245 
H* | Seminole ; 508 1840 173 
te | Seminole. . . =o 279 2080 180 
J | 6408 | Oklahoma City....) 95% 3 110 10393 400 24 
K | 6408 | Oklahoma City.. 954 3 | 128 8903 400 24 
L | 6369 | Oklahoma City 85% 3 492 5259 400 24 
M 6369 Oklahoma City 85% 3 519 5322 400 | 24 
*See reference 1, p. 158. 
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6 x 12" Duplex Power Pump Fig. 6188 
20,000 Ib. P. L. 


5 x 10" Duplex Power Pump Fig. 6187 
15,000 Ib. P. L. 





5 x 8"' Duplex Power Pump Fig. 6183 








4 x 6" Duplex Power Pump Fig. 6182 


8,000 Ib. P. L. 6,000 Ib. P. L. _ 





3 x 4" Duplex Power Pump with 


4 x 6" Duplex Power Pump with F-M ZC-208 Gas-Gasoline Engine 


F-M ZC-346 Gas-Gasoline Engine 
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FAIRBANKS-MORSE 


NEW LINE OF 


POWER PUMPS 











Dependable Performance .vieocrecrnoorms 


10,000 Ib. P. L. 


Ready to Meet Jodays 


Challenge = @ 8 Pipe lines are the primary 


arteries of national defense, and pumps transmit the force required 
to keep ’em flowing. Fairbanks-Morse is ready to meet today’s chal- 
lenge with a new line of power pumps designed on sound engineer- 
ing principles ... backed by more than a century of experience. 4 x 6" Duplex Power Pump Fig. 6181 
Precision made parts from carefully selected raw materials result in 3,800 Ib. P. L. 

a pump capable of delivering a smooth dependable flow under the 
most adverse conditions. Rugged frames—enclosed working parts— 
heavy duty roller bearings—splash lubrication—removable bronze, 
cast iron or steel liners—bronze, stainless steel, cast iron, bakelite, 
or rubber valves are a few of the cutstanding features of these well 
designed F-M Power Pumps. 














Carefully rated for your particular pipe line—Fairbanks-Morse 
Pumps are capable of delivering the “goods,” 24 hours a day with 
a dependability that will out-pump any challenge to “keep ’em 
flowing.” 





Your Continental Representative has complete information. 
3 x 4" Simplex Power Pump with 


THE CONTINENTAL SUPPLY CO. 5 H.P. F-M Electric Motor 
General Offices: DALLAS, TEXAS 
Foreign Sales Susidiary 
CONTINENTAL EMSCO COMPANY, Inc. 
30 Reckefeller Plaza New York City, N. Y. 


Representatives: 
LONDON MARACAIBO BUENOS AIRES TRINIDAD 




























Fig. 3. Surface-controlled wire-line 
intermitter installation 


(Continued from Page 83) 

sively used in the Oklahoma City field 
in 1934-36. The wire-line intermitter 
was invented in 1927, but did not come 
into commercial use until about 1938, 
when it found successful application in 
Gulf Coast fields, and has spread to 
various other fields since that time’’. 

The evolution of intermittent flow 
has been so rapid and varied that a 
classification of the various types made 
auring one year is out of date the next 


M4««Gas-Lift Production,’? by W. J. Sutton. Interne- 
tional Oil, July, 1940, p. 87. 
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TABLE 3 
Performance data on intermittent Type 3, with chamber and valve. No packer 
Total | Tubing diameter, in. Cu. ft. input gas | : 
Place | Well} depth, | | 7 Bbl. es Pressure, itis 
me ME ft. ‘ u Outer | Inner | perday | Per day Per bbl. or ay 
Burbank | A | 208 | 2 | ~ | 8 | g2001 «0 |. | 
Burbank | B | 2832 | 2 4 eae 46,530 | 3300 
Burbank......| C | 2870 2 1 6.3 | 28,300 | 4500 
Burbank.....:| D 2870 2 1 | 20.5 67.650 | 3300 | 
Cromwell......| E | 3390 2 = 22 | 92400} 42 70 | 58 
y a 200 270 53 
romwell.....} F | 3439 | 2 | 4 225 | 94500; 4200 | 270 | & 
Seminole | G | 4352 | 3 | m% | 4 135,000 | 3000 | 295 48 
Seminole H 4245 3 116 | 80 228,000 | 2850 37 80 
Seminole... .. I 4213 | 4 2 83 290,500 3500 250 | 80 
Seminole......} J | 4240 3 1% 100 | 250,000} 2500 325 | 80 
Seminole......| K 4158 3 1% | 135 | 337,500 | 2500 325 | 96 
Seminole... . L 4205 3 | 1% | 160 320,000 | 2000 {| 400 | 96 
Seminole M 4214 34% | 2 185 462,500 | 2500 350 | 96 











year. At the present time, the meth- 

ods might be classified as follows: 

1. No chamber, packer or valve in the 
wall. 

Gas admitted to casing or tubing, 
and flow is through the tubing 
or Casing. 
Gas admission valve usually at 
the surface operated by: 
(a) manually 
(b) tipping cylinder 
(c) clock intermitter 
(d) electric motor. 

2. Valve in tubing; no chamber or 

packer (open type). 
Gas admitted through the casing 
and into the tubing through a 
valve operated by: 
(a) differential pressure 
(b) wire line 
(c) lifting or rotating the 
tubing. 

3. Two tubing strings with chamber 
and standing valve; no packer in 
casing. 

(A) Gas admitted to annular 
space by: 
(a) surface intermitter. 
(B) Gas admitted to the tubing 
and flowed through the an- 
nulus by: 
(a) manual operation 
(b) tipping cylinder 
(c) time-cycle intermitter, 
operated by clock 
movement 
(d) electric motor and 
magnetic valve 
(e) differential gas pressure 
(f) lifting or rotating the 
tubing 
(g) liquid - operated valve, 
controlled by gas pres- 
sure. 

4. Packer and valve; no chamber. 

(closed type). 
Gas admitted through the casing 
and then through ports into the 
tubing through valve operated 
by: 
(a) differential pressure 
(b) wire-line intermitter 
(c) lifting or rotating the 
tubing. 


5. Packer, chamber, and valve. 

(A) Gas is admitted through the 
tubing and flowed through 
casing by surface intermitter. 

(B) Gas admitted through casing, 
entering chamber through 
valve operated by: 

(a) differential pressure 
(b) wire-line intermitter 
(c) lifting or rotating the 
tubing. 
(d) surface intermitter. 
6. Plunger-lift. 
Type 1. No chamber, packer or valve. 

The simplest form of intermittent 
flow consists of blowing-out from 
time to time the oil that has accumu- 
lated at the bottom of the well. A tub- 
ing is run into the well, and the gas is 
injected through either the tubing or 
the casing, depending upon the diam- 
eter of the tubing and upon the condi- 
tion in the well. No chamber or valve 
is used in the well. This method serves 
the purpose fairly well when there is 
a high reservoir pressure and when the 
sand is tight, under which conditions 
the oil slowly oozes through the sand 
into the well and in the course of time 
rises to a high fluid level. The injection 
of gas will not drive the oil out of the 
well through the tight sand back into 
the reservoir in the short time that the 
gas is being injected, and a quick in- 
jection of a sufficient supply of gas will 
clean out the accumulation of oil fairly 
completely. 

Probably a more complete clean-out 
of the well is obtained if the gas is in- 
jected through the casing and the oil 
flowed through the tubing, but if the 
fluid level is high at the time the gas 
is injected, a very high gas pressure 
may be required to begin the flow in 
this manner, especially if the casing 
diameter is large and the tubing diam- 
eter is small. 

The admission of gas may be han- 
dled manually with this method, and 
if the intervals are far apart, this is 
the manner in which the operation is 
often handled. Admission of gas also 
may be handled by any of the forms 
of surface intermitters. This method 
has been used in Pennsylvania oil 
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SPECIAL RESEARCH PROBLEMS 
REQUIRE SPECIAL EQUIPMENT 


Complex drilling problems incidental to modern deep 
drilling are studied by Baroid engineers with the aid of 
equipment especially designed to analyze or reproduce 
conditions encountered or anticipated in the field. 

While standard equipment and standard methods give 
valuable results, new equipment is constantly being designed 
and built in Baroid laboratories in a continuous effort to 
obtain greater information, provide new products, and 
improve existing materials and methods. 

This apparatus represents the comprehension in the 
laboratory of the mud problems encountered in the field. 

Operators everywhere benefit from this painstaking 
laboratory procedure in that Baroid field engineers are kept 
abreast of the latest developments in mud technology and 
that Baroid products are constantly being improved to make 
for safer, faster, and more economical drilling. 


BAROID SALES DIVISION 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: HOUSTON * LOS ANGELES «© TULSA 








BAROID PRODUCTS: BAROID AND COLOX, AQUAGEL, FIBROTEX, BAROCO, STABILITE, AQUAGEL-CEMENT, SMENTOX, 
a | ZEOGEL, IMPERMEX, MICATEX, TESTING EQUIPMENT, BAROID WELL LOGGING SERVICE 

























ONE OF MANY STEPS IN CLAY RESEARCH 
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Fig. 4. Valves in tubing are actuated 
by raising and lowering the tubing 
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wells in which some of these wells 
are not flowed for several days, and 
then a charge of compressed air is 
admitted to the well to blow out the 
accumulation of oil. In 1928, Haskell?® 
stated that “these wells average 2000 
ft. deep and are flowed two or three 
times per week by turning air under 
pressures of from 175 to 225 Ib. per sq. 
in. into the annular space between the 
casing and tubing. This air pressure 
acts on the top of the oil in the well 
and forces it up the tubing to the sur- 
face. To reduce the air pressure re- 
quired to lift the oil, a number of 
ly -in. holes are placed at different levels 
in the tubing so that the air may come 
in contact with the rising oil and aér- 
ate it, thus making it lighter to lift. In 
the very hilly country in which these 
wells are located a pumper can flow 
about 15 wells per day. These wells 
average about 2.4 bbl. of oil and little 
or no water per flowing well and re- 
quire about 1500 cu. ft. of air per bbl. 
of oil lifted. Where much water is to 
be handled by this means of pumping 
great care has to be taken to prevent 
cutting. The great saving in lifting 
cost effected by this method of lifting 
oil is the absence of pulling troubles.” 

Data on intermittent flow of Type 
1, are given in Table 1. 

Type 2. Valve in tubing. No chamber 
or packer (open type). 

In this type of intermittent flow, a 
single string of tubing is run into the 
well, with one or more valves inserted 
in couplings of the tubing string, at 


15««600 Eastern Wells Repressured for Less Than $100 
per Acre,”? by R. M. Haskell. Oil Field Engineering, 
July 1, 1928, p. 32. 
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suitable distances apart. The valves 
can be operated as follows: 


(a) Valves are inserted in the tub- 
ing couplings and maintained in open 
position by a spring, either flat or 
coiled, and closed by differential pres- 
sure after the flow has subsided. The 
action of the “kick-off” valve, or 
“flow” valve can be controlled more 
accurately when a surface intermitter 
is employed. (See Fig. 2.) 

(b) A weight-bar on a wire line 
which is suspended from the surface, 
is pulled into the valve assembly, thus 
forcing the valves from their seats, 
where they are held in place by the 
pressure of the gas in the casing when 
the weight-bar is not in the assembly. 
The flow takes place through the tub- 
ing. (See Fig. 3.) 

(c) The tubing is lifted from its 
seat, which is held in place by an 
anchor or slips, thereby allowing gas 
to pass from the casing into the tub- 
ing, or from the tubing into the cas- 
ing. This is represented by the Che- 
nault design. The Acme valve could 
also be employed in this manner but so 
far as known has not been so applied. 
(See Fig. 4.) 

Intermittent flow of Type 2 is em- 
ployed in wells that will not flow nat- 
urally, but where there is a high fluid 
level, and where the daily production 
is sufficiently small so that the flow of 
the slug of oil does not result in the 
gas in the casing (or tubing) displac- 
ing the oil down to the bottom of the 
tubing thus permitting the gas to pass 
around the bottom of the tubing. Like- 
wise in the type in which the differ- 
ential valves are used, if several valves 
are inserted in the tubing string, the 
flow during each cycle should not be 
of such volume and under such pres- 
sure as to cause the gas to displace the 
fluid down to the next lower valve. 

Examples are given in Table 2**. 
Type 3. Two tubing strings with 

chamber. No packer. 

In this type, a chamber provided 
with a standing valve is run on the 
end of an outer tubing string. A 
smaller tubing is run inside the 
outer tubing and suspended with its 
lower end near the standing valve. 
In another arrangement, a seat is set in 
the chamber and a standing valve as- 
sembly is run on the end of the smaller 
tubing string, and the valve is lowered 
into the seat in the chamber. In the 
second method, perforations are made 
in the inner tubing above the standing 
valve to permit the gas to pass from 
the chamber into the inner tubing. 


The inner tubing may be sealed-off 
from the outer tubing and a differ- 
ential pressure valve inserted so that 
the gas supply from the annulus will 





Fig. 5. This arrangement employs 
tubing strings and a chamber. No 
packer is used 


Tusec wi _ , 
a ‘ T eur cas £00 % 
ae | OY 

mw ORESSURE (e LL i it 
—V@esiies } Te Qe 
s S27 v 











be closed off when the pressure de- 
clines to a given point. By this means, 
a large portion of the residual gas left 
after each flow is trapped in the an- 
nulus and, therefore, the energy is not 
wasted. (See Fig. 5.) 

In operation with Type 3, the oil ac- 
cumulates in the chamber until a pre- 
determined level is reached, which 
point is ascertained by test. At that 
time gas is admitted to the annular 
space, displacing the oil from the 
chamber into the inner tubing, and 
lifting the oil to the surface. The gas 
is shut off at a point determined by 
test to be the proper point. As a be- 
ginning point for testing operations, 
the gas is often closed off when the top 
of the slug reaches the surface. The 
injection of gas to the annular space is 
controlled by one of the surface inter- 
mitters listed in the classification. 

When the gas admission in this type 
is controlled solely from the surface, 
after each flow there is a considerable 
quantity of gas remaining in the an- 
nular space and in the pipe line from 
the well back to the intermitter valve. 
The energy in this residual gas is lost, 
and often amounts to as much as twice 
that required for the actual lifting op- 
eration. The loss of energy is consid- 
erably reduced when a differential valve 
is inserted close to the chamber, which 
is partly controlled by the surface in- 
termitter. Data on the operation of 
Type 3 are given in Table 3**. 

Maximum efficiency in utilization of 
the energy in the gas is obtained when 
wire-line intermitters operate the ad- 
mission valve situated in the tubing, 

Gas Lift Principles and Practices (1929), by S. 


F. Shaw, p. 131. Published by Gulf Publishing Com- 
pany, Houston. 
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NO-OX-ID protection 
against severe under- 
ground corrosion. 
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NO-OX-ID ean be ap- 
plied by the usual wate 
ing or by the water seal 
“dip” method. 





NO-OX.-ID protected to 
eliminate untimely re- 
placement due to rust, 
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available in many consistencies. 


NO-OX-IDIZED WRAPPERS 


NO-OX-IDized Wrappers are designed especially for the pro- 


tection of underground pipe lines. 





““FERROUS METALS EXPOSED TO 
ATMOSPHERE NEED NO-OX-ID” 


NO-OX.-ID excludes moisture and other corrosion accelera- 
tors, contains chemical inhibitors which render passive any 
pits or corrosion that may be present when coating is applied. 
NO-OX.-ID is easily applied by hand or machine, as required. 
NO-OX -IDized Wrappers applied by hand, traveling or 
stationary machines. 

Write for questionnaire to get recommended NO-OX-ID 
specifications. This will not obligate you. 


DEARBORN CHEMICAL COMPANY 


Dept. L, 310 S. Michigan Avenue 


Chicago, Illinois 


ah’ 


(.. cent (1¢) per gallon of gasoline 
consumed in a recent year is the toll exacted by rust in the 
petroleum industry alone. Municipalities, gas companies, and 
all other industries pay in proportion. NO-OX-ID Rust Pre- 
ventive provides the all-out defense against this terrific waste. 
NO-OX.ID is applied to transmission lines, gas holders, tanks, 
service lines, steel structures, or any ferrous metal parts or 
equipment exposed to corrosive conditions. NO-OX-ID is 
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Fig. 6. Gas-actuated intermitting 
equipment 











also by the method whereby the tub- 
ing is lifted from its seat to admit the 
gas. This method has been employed in 
California, Indiana, Kansas, Oklahoma, 
Texas, Arkansas, Louisiana, Argentina, 
Trinidad, and Venezuela. 


When using the pilot tubing with 
the Max-i-flo valve, the admission of 
gas is dependent upon the rise of the 
fluid in the well that causes pressure 
to build up in the pilot tubing, and at 
a given point causes the surface valve 
to open and allows gas to enter the 
annular space between the two tubing 
strings. (Fig. 6.) When the wells are 
deep, it is not practicable to lower a 


pilot tubing in the well; therefore, a 
pressure tank is set up on the surface, 
and a very small stream of gas is al- 
lowed to enter the tank until the pres- 
sure has built up sufficiently high to 
cause the pilot valve to operate, thus 
allowing admission of gas to the an- 
nular space. 

Type 4. Packer and valve. No chamber. 

(Closed type.) 

Type 4 is similar in many respects 
to Type 2, except that a packer is run 
on the tubing to seal the annulus be- 
tween the tubing and casing, thereby 
preventing the gas from passing around 
the end of the tubing. This type is 
employed when the fluid level is lower, 
or when the desired production is 
greater, than in Type 2, which would 
have a greater tendency to allow the 
gas to pass below the tubing string if 
no packer were used, thus resulting in 
the use of more input gas than neces- 
sary. Admission of gas is controlled 
by: 

(a) 

(b) 


(c) 


Differential-pressure valve. 
Wire-line intermitter operating 
valve in tubing. 

Lifting the tubing intermit- 
tently. 

These three gas admission controls 
are operated from the surface. The dif- 
ferential-pressure valve is controlled by 
a time-cycle intermitter on the sur- 
face; the wire-line intermitter from a 
cylinder and piston actuated by a 
time-cycle intermitter. Many installa- 
tions of this type have been made in 
the Gulf Coast, Rodessa, East Texas, 




















Performance data 





TABLE 4 
Data on intermittent flow of Type 4 with packer and valve, without chamber 
— a en Se . oa | 7 aceiceiiaien' ek a | ane a 
Casing Tubing Total | Operating Depth Bbl. | Cu. ft. gas | | Operating 
Well Place diameter,| diameter,| depth, | depth, | packer | fluid per bbl. | Cycles | pressure, 
in. in. ht. t. set, ft. | per day fluid per day \Ib.per sq.in. 
A |EastTexas..| 5 | 2 | 3669 | 1620 3661 40 | 315 | 48 400 
B |South Texas.| 5 2 | 2221 | 2185 | 2208 14 | 794 | 36 300 
C |Kansas......} 7 | 2 3437 3356 3359 30 | 470 | 72 470 
D_ (California. . . | 7 2% | 6034 4192 5852 230 | 700 72 450 
E New Mexico. | 7 | 2 | 4910 | 4887 4900 35 | 800 72 400 
Nort! | 
Louisiana..| 7 | 2% | 6100 | 6022 6024 66 | 700 36 300 
G |Texas.......| 7 | 24 | 8300 7965 | 8006 40 | 2100 48 400 
H (California...) 7 | 214 8900 | 8505 8568 150 | 2400 48 500 
} } | 
TABLE 5 


on intermittent flow with the Clark bottom-hole intermitter, in the 
Oklahoma City field at depths of about 6500 ft. 








| | Cu. ft. input gas Qe j 
Well Bbl. per day | — _ . | Cycles perday |} shut-in, | Bbl. per cycle 
| | Perday | Per bbl. | Ib. per sq. in. | 
A | 873 1,620,000 1,860 | 160 
B 786 852,000 1,085 | 75 10.5 
616 | 1,525,000 2,474 150 
D | 589 =| — 3,300,000 | 5.591 | | 70 | 
er 
G 325 910.000 | 2,800 | “42 7.8 
H 257 2,020,000 | 7,846 | 60 
I 206 1,280,000 | 6,217 | as 75 
J } 2,060,000 | 11,918 6 58 2.5 
; 154 7,000 | 3, 88° 0 
L 120 775,000 | 6,451 0 
M 75 975,000 13,004 | 
N 31 | 485,000 15,680 | 62 20 0.5 
O 14 | 80,000 5,605 3 + -— 5.0 


Ward County, Texas, and in various 
other places. Data on the operation of 
this type are given in Table 4'*. 

This type of intermittent flow is 
employed in wells where the fluid level 





Fig. 7. The bottom-hole in- 
termitter on which data are 
presented in Table 5 
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Fig. 8. Surface equipment on one type 
of wire-line intermitter 
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is sufficiently high that the daily al- 

lowable can be obtained without re- 

sorting to the use of a chamber. 

Type 5. Intermittent flow with packer, 
chamber, and valve. 


Type 5 is employed with low fluid 
levels when it is desired to lift the 
maximum quantity of oil with min- 
imum expenditure of gas. A chamber 
is run on the end of a string of tubing 
with packer set between tubing and 
casing in order that the annular space 
may be employed as a gas reservoir, 
whereas in other cases the casing is em- 
ployed as the eductor. When the cas- 
ing is employed as the storage for gas, 
the gas admission valve is inserted 
above the packer as close to the top of 
the packer as possible, in order to re- 
duce the escape of residual gas to a 
minimum. The gas admission valve is 
controlled by: 

(a) Differential pressure 

(b) Wire-line intermitter 

(c) Lifting of the tubing 

(d) Surface intermitter. 

Similar to Type 4, the various sub- 
surface intermitters are usually con- 
trolled by a surface intermitter of 
some sort, usually the time-cycle type. 
No data are at hand giving informa- 
tion on the performance of intermit- 
ters controlled by (a), (b), or (c). 
Data on the Clark bottom-hole inter- 
mitter (Fig. 7) obtained from the 
operation of a number of wells in the 
Oklahoma City field are as given in 
Table 5*°. 

In a general way it may be seen 
that the quantity of input gas em- 
ployed per day when using the Clark 
bottom-hole intermitter depends upon 
the number of barrels lifted per day; 
the quantity of gas per barrel being 


lower with the larger production. Daily 
rate of production depends principally 
upon the bottom-hole pressure; as the 
pressure declines, the rate of produc- 
tion is reduced. If the productivity of 
the well is high, however, and the al- 
lowable is small, the number of cycles 
per day will be reduced, and the input 
gas-factor per bbl. will be reduced in 
a given well, corresponding somewhat 
to the reduced number of cycles per 
day. Some 150 installations of the 
Clark bottom-hole intermitter were 
made in the Oklahoma City field at 
the time this method was being em- 
ployed. 

Some of the makers of intermitters 
that have been employed successfully 
in the Gulf Coast and other Texas 
fields are the Nixon surface-controlled 
gas-lift, the Jones-Stagg intermitter, 
(Fig. 8) and the Guiberson intermit- 


In all chambers and moving mech- 
anisms in a well, trouble can arise from 
excessive quantities of sand entering 
the chamber, and valves become worn 
thus causing leaks, and necessitating 
pulling jobs. In this type when using 
the packer, and when considerable 
sand enters the well, some instances 
have occurred where the packer be- 
came stuck, and the tubing string was 


13«Flow Valves in Gas-Lift,” C. E. Tweedle. Inter- 
national Oil, April, 1940, p. 57. 





Fig. 9. Details of one type of 
plunger lift 
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Fig. 10. Capacities of 2'/2-in. eductor 
using plunger lift 
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pulled apart when attempting to re- 
move the equipment. 

Where a packer is used, the escape 
of residual gas from the chamber may 
be somewhat slow in that it must await 
the discharge of the slug of oil from 
the tubing, thus reducing the number 
of cycles that may be employed during 
the 24 hours. 

6. Plunger-lift. 

The plunger-lift differs materially 
in action from all the preceding 
types mentioned. In this type of inter- 
mittent flow, the tubing is employed 
as the eductor, and is bored to a 
smooth surface, so that a closely fit- 
ting, valved plunger can pass down 
through the tubing, through the rising 
column of gas, and through the ac- 
cumulated column of oil, to a cushion 
seat placed in the tubing close to the 
bottom. The valve in the bottom of 
the plunger is thrown up against its 
seat by striking the cushion seat so that 
the gas cannot pass up through the 
plunger. The gas behind the plunger 
lifts the plunger with its load of oil 
to the surface, and when the gas is 
discharged through the ports in the 
tubing under the plunger, the valve 
in the plunger drops out of its seat and 
the plunger drops to the bottom for 
another load of oil. (See Fig. 9.) The 
plunger-lift is employed in tubing of 
2 in., 2% in., 3 in., and 4 in. 

The plunger-lift has been employed 
in Oklahoma City, Keokuk Falls, Cres- 
cent, Edmond, Rodessa, East Texas, 
Gulf Coast, West Texas, Dominguez, 
Coyote, Shiell’s Canyon, Kettleman 
Hills, Roumania, Trinidad, and Ven- 
ezuela. Examples of the use of the 
plunger-lift are given in Table 6. 

Capacities of various sizes of educ- 
tors used with the plunger-lift are 
shown in Figs. 10, 11, and 12. 

The plunger-lift operates to advan- 
tage in wells where the reservoir pres- 
sure is fairly high and where the oil 
does not flow into the well in large 
quantities. It performs to better ad- 
vantage when there are not excessive 
quantities of sand and paraffin present, 
and when there are not excessive quan- 
tities of sulphur gases especially when 
accompanied by salt water. The method 


(Continued on Page 96) 
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Three 400 H.P. CLARK ‘‘Angles’’ 
Stanolind, Corpus Christi 


1,300 H.P. of CLARK “Angles” 


Refinery in Louisiana 





Four 300 H. P. CLARK “Angles”, 
Humble Refinery, Baytown, Texas 


N the refining division of the oil industry. CLARK “Angles” 

have enjoyed the same widespread preference that ho 
been accorded them in the recycling, repressuring, gas boog: 
ing, natural gasoline and other major divisions of the industry, 
111,900 H. P. of CLARK “Angles” are now in refinery service, 
out of a grand total of nearly 500,000 H.P. of these machings 
installed in their less than 5 years on the market. This is a new 
world record for compressor sales. 


Refiners have found CLARK “Angles” ideal for every refinery 
operation which calls for compression of gases, such as pro 


duction of Butane and other gases, refrigeration processes, etc, 


etc. Clark engineers have had wide experience in solving 
refinery compression problems. Call them into consultation. 


Among the refiners using CLARK “Angles” are: 


Anglo-Iranian Oil Gulf Refining Company Socony Vacuum Oil 
Company Company 
Hanlon-Buchanan 
Atlantic Refining 


Southern Minerals 
Company 


Humble Oil & Refining Corp. 


Company 
Chalmette Petroleum 


Company Standard Oil Company 


Latonia Refining of Louisiana 


oe : Company 
on os Standard Oil Company 
Magnolia Petroleum of New Jersey 
Continental Oil Company 
Company : Standard Oil Company 
Peiroleos Mexicanos of Ohio 
Corpus Christi Refining 
Company Phillips Petroleum Stanolind Oil & Gas 
; Company Company 
Derby Oil Company 





1,600 H.P. of CLARK ‘’Angles’’ 
Duval Gasoline Co., Benavides, Texas 


Bes 


Duval Gasoline Co. 


General Petroleum 
Corporation 


CLARK BROS. CO.. INC. 


Shamrock Oil & Gas 
Company 


Shell Oil Company, 
Inc. 


Tidewater Associated 
Oil Company 


Union Oil Company 
ef California 


. . . OLEAN, NEW YORK, U.S.A 


Export Office: 30 Rockefeller Plaza, New York. Domestic Sales Offices and 
Warehouses: Tulsa, Okla.; Houston, Texas; Chicago. Ill.:; Boston, Mass. (Id 


Clarendon St.): Huntington Park, Calif. 


(Bicket 


St. and Slauson Av. 


Foreign Offices: 72 Turnmill St., E.C. 1. London; 4 Str. General Poetas, 


Bucharest, Roumania. 














Seven 600 H. P. CLARK ‘Angles’, with automatic pressure regulation and 
speed control, Shell plant, Wasson-Bennett Field, West Texas 
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Three 1,000 H.P. 8 cylinder, supercharged CLARK ‘Angles’ and two 


2,890 H. P. CLARK Steam ‘‘Angle’’ Units installed in Union 
Oil Company of California Refinery 
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Fig. 11. Capacities of 3-in. eductor 
using plunger lift 
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(Continued from Page 93) 

has handled considerable quantities of 
sand and paraffin in some fields, how- 
ever, but would have operated to bet- 
ter advantage without these conditions. 

Many wells have been flowed nat- 
urally with the plunger-lift, in which 
input gas was required with other gas- 
lift methods. In one case in the Okla- 
homa City field, a 90-hp. compressor 
operating normally with discharge 
pressure of about 100 lb. per sq. in., 
handled four wells on plunger-lift and 
had sufficient capacity for two or three 
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Fig. 12. Capacities of 4-in. eductor 
using plunger lift 





more such wells. One of these wells, 
however, did not require input gas ex- 
cept when the well went down, and 
had to be restarted. 
General Remarks 

Surface injection of gas in intermit- 


When to Treat Oil 


OO many oil men make the error 

of waiting for belts to slip before 
applying dressing or treatment. Then 
when they do apply dressing they are 
likely to apply so much that the belt 
will fail to pull properly for some time 
because of the interval required for 
the belt to absorb the dressing, espe- 
cially if it is of the liquid type. I know 
of an instance where a 600-hp. engine 
was laid up for almost half a day be- 
cause the engineer applied too much 
treatment to the belt while it was in 
use. It was only after much wiping 
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TABLE 6 
Performance data on the use of the plunger-lift 
| 
Total | Tubing Bbl. lifted | Cu. ft. Casing 
Well Field depth, diameter, per day input gas pressure, 
| t. in. | perbbl. | lb. persq. in. 
1 Kettleman Hills sseseeef 9900 | 4 230 | 3830 265 
2 Kettleman Hills... .. | 7770 | a 531 1049 345 
3 Oklahoma City : 6570 4 413 2020 215 
4 | Oklahoma City 6410 | 4 77 7000 49 
5 OS eer ia 4 195 995 80 
6 Rodessa, La....... Pres : | 4 20 9613 23 
7 | Santa Fe Springs. . . ‘ } 6730 3 140 2000 102 
. Oklahoma City ; 6517 3 134 2760 136 
9 Oklahoma City > } 6517 | 3 65 4590 67 
10 Rodessa, La : ; eis 3 219 2960 H 225 
11 Rodessa, La.... : 3 97 aed | 78 
12 | Dominguez, Cal 5060 3 157 : } 75 
13 | Dominguez, Cal 5026 | 3 141 | 3680 165 
14 | Dominguez, Cal 5365 | 3 43 | 1500 | 25 
15 | Shiell’s Canyon......... 4002 | 3 13. | 1310) =| 75 
16 Sree 3877 | 3 38 2320 | 20 
17 | Ventura, Cal 6302 2% 174 | 1290 | 300 
18 Ventura, Cal 6842 } 2% | 89 | 1800 } 125 
19 Oklahoma City 6546 2% 160 2695 ' 
20 | Oklahoma City ee 6545 | 2% } 17 cre | 48 
21 | Rodessa, La . 24 154 | 2790 185 
22 Rodessa, La , 214 11 | 3600 25 
23 Conroe 5159 | 216 50 3280 90 
24 Pettus 3934 | ly 160 |* 327 154 
25 Pettus 3918 244 25 1950 | 268 
26 | East Texas... 2895 216 132 632 | 86 

















tent flow does not necessarily require 
that a packer be set in the well, where- 
as injection from a point within the 
well usually includes the setting of a 
packer. With two tubing strings, as in 
Type 3, however, the admission of gas 
can be partly controlled by a valve 
operating on a differential pressure 
near the bottom of the well, and partly 
controlled by an intermitter on the 
surface. 

When a packer is employed, the ad- 
mission into the eductor may be made 
by means of a differentially-operated 
valve placed at a point close to the 
bottom of the well, or by means of a 
valve mechanically operated from the 
surface. 

Each of the methods of positive con- 
trol handled from the surface has its 
advantages and disadvantages. The 
wire-line method is less cumbersome 
and more easily operated than lifting 
of the tubing, but is not readily adapt- 
able to the handling of more than one 
set of valves. The frequent breaks 





Machinery Belts and 
by W ZF Schaphorst 


and cleaning that the belt was brought 
to a good tractive condition. 

When a belt is well filled with treat- 
ment, and when the surface is soft and 
pliable, it is at its best. The proper 
time to treat the belt is just before 
shutting down for the night (if it is 
a main drive belt). If the belt runs on 
a wrapper pulley or loose pulley part 
of the time, treat it when it is not 
working. The treatment will then have 
ample time to “soak in.”’ 

As for oiling -bearings, oil them at 
the end of the day also while they are 





when wire lines were operated in salt 
water have been materially reduced by 
the use of improved stainless steel wire 
lines when operating in corrosive fluids. 

The method of lifting and lowering 
the tubing for intermitting involves 
the handling of a heavy string of tub- 
ing many times per day and especially 
in a deep well may gradually develop 
weakness in the coupling threads and 
cause parting of the tubing. On the 
other hand, it may be made to handle 
more than one set of valves when such 
becomes necessary. 

Advantages of intermittent flow, 
more particularly when fluid levels are 
low, are those of increased production 
over the use of continuous gas-lift 
flow, and the use of less input gas per 
barrel of oil lifted. 

Disadvantages of intermittent flow 
are those of more complication than in 
straight gas-lift, and the necessity of 
using moving parts in a well that get 
out of order from time to time, and 
make a pulling job necessary. 


P 094.6 


Lubricate Bearings 


yet warm. Just after shutting down 1s 
the best time. A thin film of oil is thus 
inserted between the bearing and shaft 
when starting time comes, and starting 
will be easier. A film does not form so 
easily on cold bearings. To be sure, this 
does not apply to bearings that are 
automatically and continuously lubri- 
cated. Bearings of this latter class are 
“all right” all the time—provided the 
lubricant is all right and provided the 
automatic lubricating system is in 
proper working order. 
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SKINNER OFFERS A CLAMP FOR EVERY LEAK 





Actual photographs show various useful Skinner Clamps in the field — giving safe, last- 
ing protection. Many Skinner clamps have been in use 10 — 20 — 30 years! and more. 


Universally used in Oil and Gas Industry. 


@ EMERGENCY PIPE CLAMP 


FOR stopping leaks in pipe lines, 
instantly, permanently. Quickly, 
easily applied. Pipe sizes 4” to 12”. 
Standard in the petroleum indus- 
try for nearly forty years. 


PIPE LINE CLAMP @ 


FOR repairing long splits or very 
bad corrosion in pipe lines. Tre- 
mendously strong—suitable for 
highest pressures. 


@ PIPE JOINT CLAMP 


FOR stopping leaks at joints 
where pipe is screwed into a fit- 
ting—any thread leak at tee, el- 
bow, flange, gate coupling, or 
master gate. Without shutdown. 
Absolutely permanent. 


COLLAR LEAK CLAMP @ 


FOR stopping every type of collar 
leak, regardless of kind of collar 
used, or condition of line. Rough, 
tapered, or uneven collars easily 
clamped. 


@ PRESSED STEEL ECONOMY CLAMP 


FOR repairing badly pitted and 
corroded pipe lines, at a mini- 
mum of cost. A strong clamp— 
sold in quantities for less than 
the cost of homemade repairs. 


HIGH PRESSURE WELD CLAMP @ 


FOR stopping pin hole leaks or 
splits in welds on welded steel 
pipe lines. A big time-saver. 
Tested to 800 Ibs. line pressure. 
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P 640. 


Practical Suggestions for Improving 


Quality of Crude Oil 


ANcinecR 


Seale 


> Reduction in paraffin and sludge content and conservation 


of vapors are among factors discussed 


by Zz R a 


District Field Manager, Equity Oil and Gas Company 


N the conservation of gasoline, 

naphtha, and numerous other pe- 
troleum products, now deemed neces- 
sary as a defense measure, producers 
can do both the industry and them- 
selves a patriotic turn by improving 
the quality of the crude oil that goes 
into the lines. It is not generally known 
that the value of crude oil can be 
altered materially by local conditions, 
once it has been classified according to 
gravity tests, but experiments recently 
conducted under modern refining 
methods have shown that gravity can 
be influenced as much as 10 points by 
improper storage, and that a producer 
may be shipping oil worth 50 cents 
more per bbl. than that of his neigh- 
bor with the same grade who happens 
to be careless about storage. This cash 
difference doesn’t reach the producer’s 
pocket, however, but goes to build the 
poor oil to specifications. Such fluctua- 
tions are being closely studied in many 
fields, and producers are preparing for 
a time when the selling price of crude 
oil will be determined by the quality 
at the wells instead of by a classified 
grade in the lines. 

In the eastern stripper fields where 
air pressure has long been used as a re- 
covery measure almost 70 percent of 
the oil has a high content of paraffin 
and sludge, much of which is passed in- 
to the carrying lines by careless pro- 
ducers, especially in summer. Such oil 
can be greatly improved in quality, 
and at slight cost to the producer, by 
heating the tanks when nearly full to 
a temperature of 110° to 115°F., for 
a period of 24 hr. The residue is then 
drawn-off through the water tap. If, 
during the heating process, scum ap- 
pears on the oil, a sprinkling of soap 
chips over the surface tends to sink 
the residue to the bottom of the tank 
where it is easily withdrawn. 

In areas where salt-water is preva- 
lent, encrustations form rapidly inside 
the tanks and in the lines conveying 
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F. R. COZZENS 


was born October 10, 1895, near Marietta, 
Ohio—Five years later occurred the pioneer 
oil boom of the area, discovery of the Marietta- 
Macksburg field—Since then he has lived and 
worked virtually in the shadow of oil derricks— 
Became a roustabout in the Marietta-Macksburg 
field at the age of 16, and has since served 
as tool dresser, pumper, lease hound, and con- 
tractor—In 1935 he helped organize local in- 
terests into the company that is known as the 
Equity Oil and Gas Company, of which he is 
district manager—Lives at Stockport, Ohio. 





oil from them. Flakes of this material 
constantly pass unnoticed into storage 
oil and often cause a troublesome con- 
dition at the refinery. A similar con- 
dition is common in localities where 
sulphur and various mineral oxides 
are drawn into an oil sand. Chemicals 
for the removal of these agents are 
beyond the scope of the average pro- 
ducer, but the damage can be greatly 
reduced by a frequent cleaning of the 
tanks and lines, and by swabbing with 
a solution consisting of 20 lb. of com- 
mon baking soda to 1 bbl. of boiling 
water. As mineral oxides are corrosive, 
leaks in the bottom of a storage tank 
are often discovered during the clean- 
ing process. Careless producers general- 


ly check such leaks by dumping a 
quantity of earth upon the floor of an 
empty tank, unmindful of the fact 
that certain types of clay are readily 
dissolved in oil, resulting in extra cost 
involved in removing it at the refinery. 

Another common practice among 
numerous small producers is to hold oil 
in storage on the lease during long 
periods of time. Evaporation under av- 
erage conditions tends to thicken the 
oil to a degree where, if passed into 
conveying lines with thin oil, a suf- 
ficient number of globules will form 
to carry along paraffin, water, and 
sludge. Rust and scales are also con- 
veyed in this manner, causing results 
similar to mineral oxides. All such oil 
should be heated in the tanks and 
stirred vigorously before shipping. 
When oil must be stored on the lease, 
the careful operator sees to it that 
vents are kept closed and evaporation 
lessened in every possible way. He is 
likewise careful that temperature does 
not reach the boiling point during any 
heating process, and that chilled oil 
is not introduced while heating is be- 
ing done. As atmospheric conditions 
are damaging to crude oil the modern 
operator provides covers for drip bar- 
rels and tanks, and arranges lines to 
exclude air. Forcing natural gas in 
slight amounts under pressure through 
lines and storage tanks livens oil and 
improves quality. 

These, and various other conditions 
common to most localities are now be- 
ing closely checked by producers, and 
in more than 80 percent of the cases 
an improvement in oil quality results. 
In several areas in the Ohio-Pennsyl- 
vania fields, a quality improvement 
was made, under tests, of 10 to 20 per- 
cent, at no increase in production costs. 
Producers therefore receive cash divi- 
dends indirectly through greater ef- 
ficiency and more rapid processing, and 
so put their business into condition to 
meet future industrial requirements. 
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LONTINUOYS TABLES 


A DAILY REFERENCE 
FOR OPERATING MEN 


INSTALLMENT No. 51 


HE tables on the following pages are designed to save time and effort for 

the technician, and to assist the practical field or plant worker to solve 
problems commonly encountered in routine work. They are not intended nor 
expected to supplant technical training and make every man his own designer. 
Most of the tables can be understood and applied by anyone acquainted with 
the simple fundamentals of mathematics. 

For the convenience of readers who wish to refer to the tables, each page 
carries in the upper right corner an index number that classifies the table 
according to subject matter. 

All petroleum engineering literature may be indexed for reference accord- 
ing to the Dewey Decimal System as modified and extended for the petroleum 
industry by L. C. Uren, professor of petroleum engineering at the University 
of California. When classified according to these index numbers the material 
follows in a logical sequence and falls into several natural divisions, as illus- 
trated by the following outline: 


| Nos. P000-P339—General 

Nos. P400-P499—Drilling 

Nos. P500-P599—Production 

| Nos. P600-P699—Transportation and Storage (includes Pipe Line) 
Nos. P700-P799—Refining, including 

| Nos. P770-P779—Natural Gasoline, which may be classified in a 
separate division (as shown here) if of special in- 
| terest to the user 
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To aid the reader in using the Decimal System, a subject index 
arranged alphabetically has been published, and is available at 


a cost of 50 cents per copy from The Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. 






































le ae Sa ee ee re ae ee ee eS ee ee ee eRe eee ae eee ee ee ae a a ee eT et NNN See 
COOP e Ce eee EEO EEE EEE EEEEEEEEE EEE EEE E SESE ESOS EEE EEE EE EE EE EEE EEE SESE EEE EEE SEES ESE EEE EH EH EET HSE SEHH EEE EHEEE THEE EEHE SE ESEEHEESHEEHEHEEHEHEEEEEEEEEEEEHEEEEEEESEEEESESESE SERS ESE, 


THE PETROLEUM ENGINEER, . September, 1941 TOT 




















INDEX TO TABLES“ 


Title of Table 


Rise in fluid level, etc., due to running 1!/,-in. non-upset 


tubing in well fluid 


Rise in fluid level, etc., due to running 2-in. non-upset 


tubing in well fluid 


Rise in fluid level, etc., due to running 21/-in. external- 


upset tubing in well fluid 


Rise in fluid level, etc., due to running 2!/-in. non-upset 


tubing in well fluid 


Velocity of flow, ft. per. sec., through annulus 
between 11/-in. and 4-in. tubing 


Velocity of flow, ft. per sec., through annulus 
between 11/-in. and 4-in. tubing 


Velocity of flow, ft. per sec., through annulus 
between 2-in. and 31/-in. tubing 


Velocity of flow, ft. per sec., through annulus 
between 2-in. and 4-in. tubing 


Gravity of dry oil in oil-water mixtures, deg. A.P.I. 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. 


Gravity of dry oil in oil-water mixtures, deg. A.P.I. 


Pressure extensions—orifice meter calculations 





P 
(sheet 5B) P 
P 
(sheet 1B) P 


(sheet 2A) P 


P 
(sheet 10) P 


Index No. 


511.141.150.2 


511.141. 
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i) 
nN 


511.141.250.1 


511.141. 


N 
w 
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533.300.125.2 


533.300.150.2 


533.300.200.2 


533.300.200.2 
677.410.301. 
677.410.350. 1 
677.410.351. 
677.410.400. 1 
683.92 


Page Issue 
c 


91 July 
105 — Sept. 
89 Aug. 
107 —— Sept. 
87 Aug. 
89 = July 


103 Sept. 


115 Sept. 


87 July 
91 Aug. 
111 = Sept. 


109 Sept. 
113 Sept. 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-14, 
inchusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue, and 37-18, inclusive, in the June, 1941, issue. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Air Reduction Company, Incorporated 
Bantam Bearings Corporation 
Bantam Bearings Corporation 
Bantam Bearings Corporation 
Bethlehem Steel Company 


Chapman Valve Manufacturing Company, The 


Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors 
Sales Corporation 


LeRoi Company 
Medart Company, The 
Reed Roller Bit Company 


Whitney Chain & Manufacturing Company 





112 Sept. 
88 = July 
92 Aug. 


(sheet 1B) 104 = Sept. 


(sheet 3B) 9 
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(sheet 10) 114 Sept. 


92 July 
88 Aug. 
(sheet 2A) 116 — Sept. 
106 Sept. 
110 = Sept. 
90 Aug. 


108 Sept. 
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VELOCITY’ OF FLOW, FT. PER SEC., THROUGH ANNULUS BETWEEN | 
2-IN. AND 31/5-IN. TUBING | 
Rate of Gas-oil Tubing pressure? at casinghead, lb. per sq. in. gauge 
production, ratio, flee oe oo "coe he | os 
bbl. per day cu. ft. per bbl. 0 25 | 50 | 75 100 125 150 | 175 | 200 
50 1000 | 16.9 6 | 3.9 | 2.8 3.2 1.9 | 16 | 15 | 1.2 
100 33.7 12.5 | ea 7 5.7 15 3.7 | 3.2 | 3.0 | 2.5 
150 50.6 18.8 "W.7 | 85 6.7 56) 48 | 4.5 3.7 
200 67.5 25.1 15.6 | 11.4 9.0 7.4 6.4 6.0 5.0 
250 84.4 | 31.3 19.5 | 14.2 Le 9.3 7.9 7.3 6.2 
300 | 101.2 37.6 23.4 17.0 13.4 11.1 9.5 9.0 7.5 
350 | 118.1 | 43.9 27.3 19.9 15.7 13.0 11.1 10.5 8.9 
100 | 135.0 | 50.1 31.1 22.7 17.9 14.9 12.7 12.0 9.9 
| 
50 | 1230 =| (20.7 7.8 5.3 3.5 2.8 2.3 2.0 19} 15 | 
100 1.4 15.6 10.6 7.0 5.6 1.6 3.9 3.7 3.1 
150 62.0 23.4 15.8 10.6 8.3 6.9 5.9 5.6 1.6 | 
200 82.7 31.3 21.1 14.1 ut. 9.2 7.9 7.4 | 6.1 
250 103.4 39.1 26.4 17.6 13.9 1.5 | 9.8 9.3 7.6 
300 | 124.1 16.9 | 31.7 21.1 16.7 13.8 | 11.8 it .i 9.2 
350 | 144.7 54.7 | 37.0 24.7 19.4 16.1 13.8 13.0 | 10.7 
100 165.4 62.5 12.3 28.2 22.2 18.4 15.7 14.9 | 12.2 
50 1500 24.9 9.4 5.8 1.2 3.3 2.7 2.3 2.0 1.8 
100 19.9 18.7 11.6 8.4 6.6 5.6 1.7 1.1 3.6 
150 74.8 28.1 17.4 12.6 9.9 8.2 | 7.0 6.1 5.4 | 
200 99.8 37.4 23.2 16.8 13.3 11.0 9.4 8.2 7.3 
250 | 124.7 16.8 29.0 21.0 16.6 13.7 | 11.7 10.2 9.1 | 
300 | 149.6 56.1 34.8 25.3 19.9 16.4 14.0 12.3 10.9 
350 | 174.6 65.5 40.6 29.5 23.2 19.2 16.4 4.3 | 12.7 | 
100 199.5 74.8 46.4 33.7 26.5 21.9 | 18.7 16.4 | 14.5 | 
50 1750 28.9 10.9 6.7 1.9 3.9 3.2 2.4 2.6 2.1 
100 57.8 21.8 13.5 9.8 7.7 6.4 5.4 5.1 1.2 
150 86.7 32.7 20.2 14.7 11.6 9.5 8.1 7.7 6.3 | 
200 115.7 13.6 27.0 19.6 15.4 12.7 10.9 10.3 8.4 | 
250 144.6 54.5 33.7 24.5 19.3 15.9 13.6 12.8 10.5 
300 173.5 65.4 10.5 29.4 23.1 19.1 16.3 15.4 12.6 | 
350 202.4 76.3 17.2 34.3 27.0 22.3 19.0 17.9 4.7 | 
100 231.3 87.2 54.0 39.2 30.8 25.4 21.7 20.5 16.8 
50 2000 | 33.0 12.4 7.7 5.6 1.4 3.6 3.1 2.8 2.4 
100 66.0 24.9 15.4 11.2 8.8 1.2 6.2 5.5 1.8 
150 99.1 37.3 | 23.1 16.7 13.2 10.9 9.3 8.3 @.2 
200 132.1 19.8 30.8 22.3 17.6 14.5 12.3 11.0 9.6 
250 165.2 62.2 38.5 27.9 21.9 18.1 15.4 13.8 12.0 
300 198.2 74.7 46.2 33.5 26.3 21.7 18.5 16.5 14.3 | 
350 231.2 87.1 53.9 39.1 30.7 25.4 21.6 19.3 16.7 
100 264.2 | 99.6 61.6 14.7 35.1 29.0 24.7 22.0 19.1 | 
30 2250 37.1 14.0 8.6 6.3 1.9 1.1 3.5 3.3 2.7 | 
100 74.3 28.0 17.3 12.5 9.9 8.1 6.9 6.5 5.4 
150 111.4 12.0 25.9 18.8 14.8 12.2 10.4 9.8 8.0 
200 148.6 | 56.0 34.6 25.1 19.7 16.3 13.8 13.1 10.7 
250 185.7 70.0 43.2 31.3 24.6 20.3 17.3 16.3 13.4 
300 222.9 83.9 51.9 37.6 29.6 24.4 20.8 19.6 16.1 
350 260.0 98.0 60.5 13.9 34.5 28.4 24.2 22.9 18.7 
100 297.2 111.9 69.2 50.1 39.4 32.5 27.¢ 26.1 21.4 
50 2500 11.3 15.5 9.6 7.0 5.5 1.5 3.8 3.6 3.0 
100 82.5 31.0 19.2 13.9 10.9 9.0 Ye i. 9.9 
150 123.8 16.6 28.8 20.9 16.4 13.5 11.5 10.9 8.9 
200 165.1 62.1 38.4 27.8 21.9 18.0 15.3 14.5 11.9 
250 206.3 a.8 8.0 | 34.8 27.3 22.3 19.2 18.1 14.8 : 
300 247.6 93.2 57.6 | 41.7 32.8 27.0 23.0 21.7 | 17:8 
350 288.9 108.7 67.2 18.7 38.2 31.5 26.8 25.3 | 20.8 
400 330.1 | 124.3 76.8 55.6 43.7 36.0 30.7 29.0 23.7 | 
‘Solution of gas and condensation under pressure are not considered ; hence the values are maxima. : 
*Gas volumes entering into velocity calculations are based on tubinghead pressure ; atmospheric pressure is assumed to be 15 Ib. per sq. in. in 
calculating the number of atmospheres, 
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WATCHER OF THE SKIES in the nation’s defense, the first of the new Bofors 40-millimeter mobile 
anti-aircraft guns rolled out of the plant of The Firestone Tire & Rubber Company weeks ahead 
of schedule, with General Charles T. Harris and John W. Thomas, president of Firestone, at the 
controls. For this newest defense weapon, Bantam supplies special double-direction thrust bear- 
ings on which the gun units turn—another instance of Bantam’s skill in the manufacture of 
bearings for unique engineering requirements. 


IN HIGH-SPEED PAPER MACHINERY, Bantam Bear- 
ings of many types find wide application. 
Bantam Mill Type Bearings are used in this 
suction press roll built by Beloit Iron Works 
for a leading paper mill. Bearings of this type 
are also extensively used in steel mill and 
rubber mill machinery. 








OIL FIELD PUMPS ARE WORKING day and night 
to keep pace with the constantly growing 
demand for petroleum products. Typical of 
the progressive design that enables the 
pumps to withstand twenty-four hour 
heavy-duty service is the 7/3 x 14 power 
pump built by Emsco Derrick & Equipment 
Company. A specially designed Bantam 
Straight Radial Roller Bearing, 20” LD. x 
25”. 0.D. x 3” wide is used on the eccentric. 


A BETTER MACHINE 
=\=99 USING 


£% 
i 
‘4 

; 


vi LIANTA/4 





BANTAM’S ENGINEERING SKILL and cooperation 
with machine builders give added assur- 
ance of satisfactory bearing performance. 
Bantam engineers, with wide experience in 
the performance of every major type of 
anti-friction bearing, will select or design 
the bearing that best meets your needs. 
For better machines, more and more manu- 
facturers TURN TO BANTAM for their 
bearing requirements. 





FINE GRINDING is an extremely exacting job in 
this cement mill installation of equipment 
built by The Dorr Company, Incorporated. 
This particular unit is used to convert 1-inch 
stone into fine powder. Other Dorr Classifiers 
are playing an important part in preparing 
ores for treatment by metallurgical processes. 
On many of the Dorr Classifiers —partieu- 
larly on larger models for heavy duty— 
Bantam Ball Bearings are now standard for 
the eccentric strap. 








Bantam ‘ JEARINGS 


STRAIGHT ROLLER - TARERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION © SOUTH BEND «© INDIANA 
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RISE IN FLUID LEVEL, ETC., DUE TO RUNNING 2-IN. NON-UPSET 
TUBING IN WELL FLUID | 
| 
| Volume! ll bo h -—— : 
Volume! contained in outer Volume! contained in tubing is ia hole (obume a . tony oo wiies 
string or open hole annular space annulus plus volume in will be raised: 
Diameter of Internal diameter sate tubing) 
outer string or |’ of outer string | 
open hole, in. or open hole, in annular in well bore 
in. | space when when lower 
gal. bbl. gal. bbl. gal. bbl. lower end of | end of tubing 
| tubing is closed,| _is open, 
| ft.-in. ft.-in. 
Tubing strings | 
Non-upset | | 
3! 3.584 51.36 1.223 28.15 | 0.6702 44.39 1.057 82- 5 15- 6 
t 3 958 63.92 1 522 10 71 | 9693 56.95 1.356 57- 0 12- 1 
| | 
l pret | 
31, 3.476 19. 30 1.174 26.09 .6212 42.33 1.008 88-11 16- 3 
4 3.958 63.92 1.522 40.71 .9693 56.95 1.356 57— 0 12- 1 
Casing strings? 
}!., | 1.090 68.25 | 1.625 45.04 1.072 61.28 1.459 51- 6 ll- 3 
41, 3.920 62.69 1.493 39.48 0.940 55.72 1.327 58- 9 12- 4 
5 +. 560 84.84 | 2.020 61.63 1.467 77.87 1.854 37— 4 8-10 
D 4.276 74.60 | 1.776 51.39 1.224 67.63 1.610 15- 1 10- 1 
dl. 5.044 103.8 2.471 80.59 1.919 96.83 | 2.305 28-10 7- 1 
jl, 4.670 88.98 2.119 65.77 1.566 81.01 1.929 35- 3 8- 6 
6 | 5.524 124.5 | 2.964 | 101.3 | 2.412 | 117.5 2.798 22-11 5-10 
6 | 5.240 112.0 2.667 88.79 2.114 107.0 2.548 26- 1 6- 5 
65% 6.135 153.6 3.657 130.4 3.105 146.6 3.490 17-10 i- 8 
H5¢ | 5.675 131.4 3.129 108.2 2.576 124.4 2.962 21- 6 5- 6 
| 
7 6.538 174.4 4.152 151.2 3.600 167.4 | 3.986 15- 4 4- 1] 
7 5.920 143.0 3.405 119.8 2.852 136.0 3.238 19- 4 5- 1 
7°8 7.125 207.1 4.931 183.9 4.379 200.1 +. 764 12- 7 3- 5 
7% 6.625 179.1 | 4.624 155.9 8.718 iva.1 4.098 14-11 4- 0 
| } 
854 | 8.097 267.5 | 6.369 | 244.3 5.817 | 260.5 | 6.202 9- 6 2-8 
35 | 7.511 230.2 5.481 207 .0 5.929 222.3 5.293 ll- 3 3- 2 
956 | 9.063 335.1 7.979 311.9 | 7.426 328. 1 7.812 7-5 2-1 
; 954 8.580 297.2 7.076 274.0 6.524 290.2 6.910 S- 6 2-3 
; | 
: 10%, IC. 192 123.8 10.09 100.6 9.538 416.8 | 9.924 5-10 l- 8 
: 1034 9.760 388 .7 | 9 255 365 5 8.702 381.7 9.088 6- 4 1-10 
: 113, 11.150 507.2 | 12.08 484.0 | 11.52 500 . 2 } 1.91 4—10 1- 5 
: 1134 10.772 473.4 11.27 150.2 | 10.72 466.4 | 11.10 5- 1 l- 6 
: 133, 12.715 659.6 15.71 636.4 15.15 652.6 15.54 3- 7 l- 1 
; 133, 12.347 622.0 14.81 598.8 14.26 615.0 14.64 3-11 l- 2 
: Open hole | 
: (bit size)* 
: | 3% 3.875 61.27 | 1.459 38.06 0.9062 54.30 1.293 61- 0 12-8 
11, t. 250 73.70 | 1.755 50.49 1.202 66.73 | 1.589 i6— 0 10— 4 
34 4.750 92.06 | 2.192 68.85 1.639 85.09 | 2.026 33- 9 8- 1 
| 55% | 5.625 131.4 | 3.129 108.2 2.576 | 124.4 2.962 21- 5 5- 6 
6 6.000 146.9 | 3.498 123.7 2.945 139.9 3.331 18- 9 4-11 
ily 6.125 153.1 3.645 129.9 3.093 146.1 3.479 17-10 4+ 9 
| 61, 6.500 172.4 | 4.105 149.3 3.555 165.5 3.940 15- 7 4-2 
634 6.750 185.9 | 4.426 162.7 3.874 178.9 4.260 14- 3 3-10 
7 7.000 199.9 | 4.760 | 176.7 | 4.207 | 192.9 4.593 13- 1 3-7 
7o4 7.500 229.5 5.464 206.3 4.912 222.5 5.298 ll- 3 3 1 
734! 7.750 245.1 5.836 221.9 5.283 238.1 5.669 10- 6 2-11 
S14 8.500 294.8 7.019 271.6 | 6.467 287.8 6.852 &- 6 2- 5 | 
| 
344 9.750 387.9 9.236 364.7 8.683 380.9 | 9.069 6- 4 1-10 | 
105 10.625 460.6 10.97 137.4 10.41 453.6 10. 800 5- 4 1- 6 
The 2-in. non-upset tubing has a calculated weight of 4.51 Ib. per ft. (including a coupling spaced every 20 ft.). The volume displaced 
by 100 ft. of tubing and 5 couplings: (1) by the steel itself (with lower end of tubing open), 6.892 gal. or 0.16410 bbl. ; (2) by the pipe (with 
| lower end of tubing closed), 23.21 gal. or 0.5525 bbl. The volume contained within 100 ft. of the tubing is 16.238 gal. or 0.3866 bbl. 
| ‘All volume figures are based on 100 ft. of depth; multiply to convert to other depths or lengths. For example, if the depth or length is 
|} 5196 ft., multiply by 51.96. 
“Only maximum and minimum weights of pipe are shown for each casing size. 
| ‘Variation in diameter of open hole due to caving, etc., is disregarded. 
‘This diameter is an average of the two bit sizes 4 in. larger and smaller, respectively. 
Table suggested by George B. Rice, Butler & Horne Drilling Co., Dallas, Texas. 
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@ Two Le Roi RXISV 
12-cylinder engines now 
in use by Baldridge & 
King, McAllen, Texas — 
selected because of the 
great performance records 
of previous Le Roi units. 





+ they bait far 
our " expectations in flexibility, ¢ 
power, and economy. 















— that’s how Baldridge & King, Texas drill- 
ane ra oo ing contractors, sum up their experience with 


[E fROl Drilling Engines 


Gasoline — Natural Gas — Butane 





ve wouns v9 8S Here’s another case where careful engineering based 
wate eg eas BOY on long experience with oil-field conditions — and 
oy ee “ye rugged construction to exceptional precision stand- 
: ards — make Le Roi power “pay out” on one 
tough job after another. And it shows what many 
other successful contractors know — that you can 
rely on Le Roi for low-cost, long-life, trouble-free 
service . _— power that doesn’t let you 
down. . and fuel bills that are easy on 
the cost sheets. Power your drilling rigs 
with Le Rois. Write for bulletin DE4 

giving complete information on 4-, 6-, 8-, 


and 12-cylinder Le Roi Drilling Engines. 
P-8 


@Wilson Titan 
ry cevees with two 
Le Roi cylinder engines. 


‘LEROI COMPANY ° Milwaukee, Wis. » >» Tulsa, Okla. 


General Machine & Supply Company; wichita Falls — Odessa, Texas 
Southern Engine & Pump Company, Houston — Dallas — Kilgore, Texas 
“Western Machinery Company, s:. tovis, missouri © Solem, Illinois 
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THe PETROLEUM ENGINEER'S Continuous TABLES P 511.141.252. 
RISE IN FLUID LEVEL, ETC., DUE TO RUNNING 2!/,-IN. NON-UPSET 
Volume! in well bore whe ‘or every , 
Volume! contained in outer Volume! contained in caching ts in hole ny ; yt ey >. of thing 
string or open hole annular space annulus plus volume in will be raised: 
Diameter of Internal diameter tubing) 
outer string or of outer string 
upen hole, in or open hole, in annular in well bore 
in. space when when lower 
gal bbl gal. bbl. gal | bbl lower end of end of tubing 
tubing is closed, is open, 
ft.-in. ft.-in. 
| a 
Casing strings? 
I 1.090 68.25 1.625 34.18 0.814 58.49 1.393 99- § 16- 6 
ad 1. 560 84.84 2.020 50.77 1.209 75.08 1.788 67— 1 12-10 
5 1.276 74.60 1.776 40.53 0.965 64.84 1.544 84- 1 14-11 
51, 5.044 103.8 2.471 69.73 1.660 94.04 2.239 18-10 | 10—- 3 
5x t.670 88.98 2.119 54.91 1.307 79.22 1.886 62- 1 12- 2 
6 5.524 124.5 2.964 90. 4: 2.153 114.7 2.731 -s | 8- 5 
6 5.240 112.0 2.667 77.93 1.855 102.2 2.433 13-9 | g- 5 
655 6.135 153.6 3.657 118.5 2.821 2.8 3.400 28-9 | 6- 9 
H% 5.675 131.4 3.129 97.33 2.317 121.6 2.895 35- 0 7-11 
7 6.538 174.4 4.152 140.3 3.340 164.6 3.919 24- 3 | 5-10 
@ 5.920 143.0 3.405 108.9 2.593 133.2 3.171 3l- 3 7-3 
7% 7.125 207.1 1.931 173.0 4.119 197.3 4.698 19- 8 1-1] 
75% 6.625 179.1 +. 624 145.0 3.452 169.3 1.031 23-— 6 5- 8 
856 8.097 267.5 6.369 233.4 5.557 257.7 6.136 14— 7 3- 9 
85% 7.511 230.2 5.481 196.1 1.669 220.4 5.248 17— 4 - 5 
n° § 9.0638 335.1 7.979 301.0 7.167 325.3 7.745 ll—- 4 3- 0 
Q5¢ 8.535 297 .2 7.076 263.1 6. 264 287.4 6.843 12-11 3- 4 
10% 10.192 $23.8 10.09 389.7 9,279 413.0 9.833 8- 9 2— 5 
1034 9.760 388 .7 9.255 354.6 8.443 378.9 | 9.021 Q— 7 2- 7 
- 1134 11.150 507.2 12.08 473.1 11.264 497.4 11.843 7-2 1-11 
: 1134 10.772 $73.4 11.27 139.3 10.460 463.6 11.038 7-9 2- | 
‘ 133% 12.715 659.6 15.7 625.5 14.893 649.8 | 15.471 d- 5 l— 6 
‘ 133% 12.347 622.0 14.81 587.9 13.998 612.2 14.576 5-10 1-7 
: Open hole | 
: (bit size) 
: 114 $. 250 73.70 1.755 39.63 | 0.944 63.94 1.522 86- 0 15- 1 
; $3, $.750 92.06 | 2.192 57.99 | 1.381 82.30 | 1.960 58- 9 ll- 9 
: a6 ».625 131.4 3.129 97 .33 | 2.317 121.6 2.895 35- 0 7-11 
: 6 6.000 146.9 3.498 112.8 | 2.686 137.1 3.264 30- 2 7- 1 
‘ Ol, 6.125 153.1 3.645 119.0 2.833 143.¢ 3.412 28- 8 6-9 
' G1, 6.500 172.4 4.105 138.3 3.293 162.6 3.871 24- 8 5-11 
: 634 6.750 185.9 | 4.426 151.8 3.614 176.1 4.193 22- 5 5- 6 
7 7.000 199.9 1.760 | 165.8 3.948 | 190.1 | 4.526 20- 7 5-1 
: 74 7.500 229.5 5.464 195.4 4.652 219.7 5.231 17- 5 4-5 
‘ 7344 7.750 245.1 5.836 211.0 5.024 235.3 5.602 16— 2 4— |] 
: S!lo4 8.500 294.8 7.019 260.7 6.207 285.0 6.786 13- 1 3- 5 
: Q344 9.750 387.9 9 236 353.8 8.424 378.1 9.002 g- 9 2-7 
1054 10.625 460.6 | 10.97 426.5 10.155 | 450.8 10.733 8- 0 2- 2 
: The 214-in. non-upset tubing has a calculated weight of 6.32 Ib. per ft. (including a coupling spaced every 20 ft.). The volume displaced 
: by 100 ft. of tubing and 5 couplings: (1) by the steel itself (with lower end of tubing open), 9.657 gal. or 0.2299 bbl.; (2) by the pipe (with 
: lower end of tubing closed), 34.07 gal. or 0.8112 bbl. The volume contained within 100 ft. of the tubing is 24.309 gal. or 0.5788 bbl. 
1All volume figures are based on 100 ft. of depth; multiply to convert to other depths or lengths. For example, if the depth or length is 
196 ft., multiply by 51.96. 
Only maximum and minimum weights of pipe are shown for each casing size. 
Variation in diameter of open hole due to caving, ete., is disregarded. 
‘This diameter is an average of the two bit sizes 14 in. larger and smaller, respectively. 
Table suggested by George B. Rice, Butler & Horne Drilling Co., Dallas, Texas. 
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on All Oilfield Equipment 


Unrestricted flow of power to the job is the unchangeable rule 
wherever Whitney Chain Drives are in service ... on pumping units, 
draw works, winches, rotary drills and other equipment. For every 
Whitney Roller and Silent Chain has the advanced design—and an 
armor of tough alloy steel —to do its bit without fail in producing oil 
for the nation’s defense needs. That’s why Whitney is the top choice 
among field engineers and equipment builders who want dependable 
power-delivery over the “long pull.” Whitney service is no farther 
away than the nearest representative listed below. Get in touch today. 





WHITNEY PRODUCTS 


Roller Chain & Sprockets, Silent Chain & Sprockets, Conveyor Chain & Sprockets, Roller Chain Flexible Coup- 
lings, Automatic Load Limiting Sprockets, Automatic Drive Tensioners, Woodruff Type Machine Keys and Cutters. 


Mid-Continent Sales and Service 


mission Co., 224 East Third St., Tulsa, Oklahoma; A. D. Guggenheim Co., 227 
La.; Oil Field Ignition Parts Co., 325 N. W. Second St., Okla. City, Okla 
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Bull- Stewart Equipment Co., $219 E. Grand Ave., Dallas, Texas; Brance-Krachy Co. Inc., 4411 Navigation Bivd., 
Houston, Texas; Gulf States Tractor & Equipment Co., 222 No. Market St., —y. = La.; Weiss Chain & Trans- 

24 | est 7th St., Amarillo, Texas; 
Warford Distributing Co., 319 So. Topeka Ave., Wichita. Kansas; Prager, Inc., 472 Howard Ave., New Orleans, 


Mid-Continent Branch Office West Coast 
The Whitney Chain & Mfg. Co., 902 Allen Bidg., Engineering Products Co., 747 Warehouse St., 
Dallas, Texas Los Angeles, California 





sheen 
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GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. 
Percent water in mixture 
Gravity of “wet” | | | 
oil, deg. A.P.TI. 0.1 0.2 0.3 O4 0.5 0.6 0.7 0.8 0.9 1.0 
10.0 40.03 10.06 10.10 10.14 10.18 10.21 10.25 10.29 10.33 40.36 
1 13 17 21 24 28 32 36 39 3 17 
2 | 23 27 31 35 | 39 12 it 50 53 57 
3 34 3S $2 Fr) ag) 53 57 60 ti4 6S 
i H 1s j2 5h | AY 63 7 71 75) 78 
wo | 1 93 HO ob HW) 61 1 6-4 1) OS HM) 72 1 76 1 7Y 10 SS 1 s7 
th ol tio oY 73 77 SU S4 SS 42 G5 
7 74 77 82 SD SY 43 97 41.00 $1.04 11.08 
S S4 SS Q2 G6 a0 11.03 11.07 11 1d 19 
y 93 OG 11.01 11.04 11.08 12 16 20 23 27 
11.0 11.03 11.07 1.11 W415 11.19 11.23 11.26 11.30 11.34 11.38 
l 14 17 22 2a yA) 33 37 1] 15 19 
= 24 28 32 36 10 14 1S 52 5D 59 
3 33 36 11 15 9) | 52 56 60 64 68 
i 13 17 51 5D 59 63 .67 71 75 79 
105 1.54 11.58 11.62 11.66 11.70 11.74 $1.78 11.81 11.85 11.89 
6 64 6S 73 76 80 S4 88 92 96 42.00 
F 73 74 SI 85 89 3 97 12.01 12.05 09 
S S83 S7 2 95 42.00 12 04 42.08 11 15 19 
i) 94 98 12.02 12.06 10 14 18 22 26 30 
12.0 12.03 12.07 12.11 $2.15 12.19 12.23 2.27 12.31 12.35 12.40 
1 13 17 22 26 30 34 38 $2 16 50 
Z 24 28 32 36 10) 44 48 a2 56 60 
3 32 36 11 15 19 53 57 G1 65 69 
| 13 17 52 56 60 64 68 72 76 | SO 
12.5 12. 5-4 $2.58 12.62 42.66 12.70 12.74 12.79 $2.83 $2 87 $2.91 
6 65 69 73 77 | SI 85 so | 94 98 | 43.02 
7 73 77 82 Sb v0) 94 98 43.02 | 43.06 | 10 
8 S4 88 92 | 97 13.01 13.05 13.09 | 13 17 21 
y 93 97 13.01 | 43.05 09 13 18 | 22 26 30 
13.0 13.03 13.07 13.12 | 43.16 | 13.20 | 43.24 | 43.28 | 13.33 13.37 13.41 
l .14 Is | 2a | 27 Ci 31 35 39 | 13 18 52 
2 25 29 34 | 38 42 1 50 D4 39 63 
3 34 38 {2 46 oL | dd 09 63 67 71 
| 14 19) 53 57 | 62 | 66 70 74 78 82 
| 
13.5 13.53 13.57 13.62 | 43.66 13.70 13.74 13.79 13.83 13.87 13.91 
(5 64 68 | 73 77 S81 85 | 89 | 4 98 | 44.02 
7 75 79 S4 88 92 96 44.00 | 44.05 14.09 13 
S 83 88 92 | 96 14.01 14.05 09 | 13 18 22 
4 O4 99 14.03 14.07 12 16 20 24 29 «| .33 
44.0 14.03 $4.07 14.12 44.16 14.20 14.25 14.249 $4.33 14.38 | 44.42 
| 14 is 23 | 27 | .3l 36 0 | Ad 49 | 53 
r .23 27 32 sO 36 40 44 hy | 53 od .62 
; 34 | 38 43. | AT =) 35 | 60 64 69 73 
| i i ~ 4 me 7 ; 
i 45 | 19 54 | 58 | 62 | 67 71 75 | 80 | 84 
| 
MoS 1.53 | 44.58 4.62 | 44.67 | 44.71 | 44.75 | 44.80 | 44.84 | 44.88 | 44.93 | 
6 64 69 | 75 78 | 82 | 86 91 | 95 | 45.00 15.04 
7 73 | 77 | 82 86 | 91 95 | 45.00 5.04 | 08 13 
S S4 | Ss 93 | .97 | 45.02 15.06 | 11 15 20 24 
9 93 | 97 | 45.02 | 45.06 | 11 AS | 20 | 24 28 33 
| | | 
Tables showing gravity of dry oil in oil-water mixtures, degrees A.P.I. with percent water in mixture less than one suggested by R. W. 
Miller, Phillips Petroleum Company, Oklahoma City, Oklahoma. 
| 
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NOW...2to3times 
as much SAVINGS with ; 
.% Medart-Timken _ 


~» . Anti-Friction 

























Every Extra Hour... 
added to production time means extra savings at no 
extra cost with Medart-Timken Anti-Friction Bearing 
assemblies. The power these bearings save is multiplied 
...doubled and tripled when operations are stepped-up 
to two and three shifts. 


Medart-Timken Pillow Blocks 
are so easy to install! Proper 
adjustments are made at the 
factory...the units are com- 
pletely assembled and lubri- 
cated before shipment... laby- 
rinth sealed for standard serv- 
ice and tension sealed for spe- 
cial duty. When you receive 
them, they are ready for use, 
right now! 


Always a profitable investment in power conserva- 
tion and low maintenance costs Medart-Timken Bear- 
ings now bring greater advantages than ever before. 


Medart-Timken Pillow Blocks require no attention in service 
except infrequent lubrication. Installation or removal is a 
matter of minutes in most cases...the four types to cover 
the full range of applications are assembled, adjusted and 
lubricated before shipment. Write for latest Medart catalogs. 


THE MEDART COMPANY e 3548 DeKalb Street, St. Louis, Missouri 












Medart V-Belts have 
a long life because 
they represent a bal- 
ance between groove- 
gripping action, ten- 
sile strength, wrapper 
life, and cool running 
characteristics. 
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THe PeTROLeEuM ENGINEER’s Continuous TABLES P 677.410.351. 






























































GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. | 
Gravity of | Percent water in mixture 
“wet” oil | | | 
deg. A.P.I. 1 | 17, 18 | 19 | 20 | 21 | 22 | 93 | 2 | 25 | 26 | 27 | 28 | 29 | 30 
| | | | 
35.0 10.8 | 41.3 | 41.7 | 42.2 | 42.7 | 43.2 | 43.7] 44.3] 44.9] 45.4 | 46.0 | 46.7 | 47.3 | 48.0 | 48.7 
9 4 9 { 8 4 s 4| 45.1 6{ A; 9} 65 2 S 
2 41.0 5 | 42.0 5 | 43.0 51 44.0| 5] 2 7 3 | 47.0 7 1 | 49.0 
3 2 i (5 6 6) 3 8 b 8 5| 2 
3 s 2 S| 2 8}; 2] 18 1 9 6 2 9 6 { 
35.5 Hid | 41.9 | 42.4 | 42.9 | 43.4 | 43.9 | 444 | 45.0 | 45 6 | 46.2 | 46.8 | 47.4 | 48.1 | 48.8 | 49.5 
6 5 | 42.0) 5 | 43.0 5 | 44.0 6 ‘| 8] 24] 47.0 | 6 3 | 49.0 7 
7 6 | 1; 6 1; .6] 1 7 3/ 9] .4] 1] .7| 5/ .2] 9 
8 7} .2 7 2) .7| 2 8 .4| 46.0) 6 2| .8| .6| .3| 50.0 
9 8 3 8 3 8) 3 9 i 25 2 3148.0) 7] .4 
5.0 12.1 | 42.6 | 43.0 | 43.6 | 44.1 | 44.6 | 45.1 | 45.7 | 46.3 | 46.9 | 47.6 | 48.2 | 48.9 | 49.6 | 50.3 
l 2 7 7 2 7 3 9| .5| 47.0 8 1 | 49.0 8 5 
2 3/ 18 2 8 3 8 $/ 46.0) 6 2; 9| 6] .2 9 7 
3 9 9); 4] 9 5 St at 3 | 48.0) 7 | $| 50.0; 9 
5 | 43.0! .5 | 44.0 5 | 45.0 6 2| 38 5 1! 8 5} .2) 51.0 
| | 
36.5 12.7 | 43.2 | 43.7 | 44.2 | 44.7 45.3 3.9 146.40 47.1 | 47.7 | 48.3 | 49.1 | 49 7 | 50.4) 51.1 
6 8 3 8 3 9 4 | 46.0 6 2 8| .5 2 9| 6 
7 9 1; 9 1 | 45.0 5 1} 8} 4] 9] 07 1 | 50.0 S 5 
. 43.0 5 | 44.0 5} 1 7) 2] 9! 5]48.0] 9! os 2} 9 7 
9 q 6} 2 6} 2] .8 3/47.0| 6! 2/490) 6 3 | 51.0 9 
| | 
37.0 13.3 | 43.8 | 44.4 | 44.9 |] 45.4 | art 16.6 | 47.2 | 47.8 | 48.4 | 49.1 | 49.8 | 50.5 | 51.2 | 52.1 
\ Al 9 5 | 45.0 6 | .2 7 { 9! -.8] 38] rf) 7 { 2 
2 | 5] 44.0) 6] 1 7{ 3| 9] 2s 48.0) 7) 5/500) 9] 6| 14 
3 | 6] 2] .7] 2] .8] 4] 47.0] .6 2; 9 6| .2| 51.0) 8] 6 
} | 71 3 | 8 | 3 9} J] J mi 3 0 7 | A | a 52.0 | 7 
| ay es | ne 
37.5 44.0) 44.5 | 45,1 | 45.6 | 46.1 | 46 7 | 47.3 | 47.9 | 48.5 | 49.2 | 49.9 | 50.6 | 51.3 | 52 1 | 52.8 
6 ia. 2 7 | 2; .8 4/ 48.0; 6) .4/50.0/ .8 5} 8] 9 
7 2 8 3 8 | 3} DT 5 2 | 8 | 6| .2 | 9 7} .5| 53.0 
8 | 3 | 9 } | -9| 4 | 47.0 | 6 3; 9) 47 | .3| 50.0) 9 6 2 
9 1) 45.0) 5) 46.0) 6) 2) 7 1 ee 8} 5 | 2 | 52.0 7 { 
| | | | 
38.0 | 44.6 | 45 4 15.7 | 46.3 | 46.8 | 47.4 | 48.1 | 48.7 | 49.3 | 50.0 | 50.7 | 51 | 52.1 | 52 9 | 53.7 
| S| 2 9 4 9 6] 2 9 6] .2 9 6| .3| 53.0] .9 
2 | 9] 4 | 46.0} .5 | 47.0 8 | 4 | 49.0 7) 4) 51.0] 18 | .2| 54.0 
3 | 45.0) 5 ) -L] 6] .2] 9] 5] ot 8] .5 2; ..9] .7| .4] 2 
4 - ‘ak 2| .7] .8] 48.0) .6 2 9 6 3 | 52.0/ 8 6 i 
38.5 15.3 | 45.8 | 46.4 re | 47.5 | 48.1 | 48.7 | 49.4 | 50.0 | 50.7 | 514 | 52.2 | 52.9 | 53.7 | 54.5 
(i 4] 9 5147.0) .7| .2 8 5 32] 8 6] 4] 53.0 9] 6 
7 5 | 46.0 6 2) 8] 4] 9 6 4; 51.0) 8] 6] 2/540] .8 
5 | 6! 2] 7] 23 | 9| 5/490) 7] 5] 2] 9] .7] 4] .2| 55.0 
9 } .7] 8] 8] 4/480} 6] 2] 9] 6 | -3/52.0/ 8] 6) 4) 22 
| | | | | | | | 
9.0 5.9 | 16.5 | 47.1 | 47.6 | 48.2 | 48.8 | 49.5 50.2 | 50.8 | 51.5 | 52.2 | 53.0 | 53 8 | 54.6 | 55.4 
a | 46.0) 7 2 | 8| .4] 9 7 3] 9 a + | 2 | 9 8 | ) 
2 2) 8} 4] 9| 5] 49.0] 9] 5] 51.0] 9) .6| | 54.0) 9 | 27 
3 3/ 9! .5| 48.0 | 6 2 | 50.0 6 2/52.0| 38 6| .2|55.0| 9 
4 | 4} 47.0} 6] af 7] 4} oat oz] 4} oa] cof oz] ca] ca] 561 
| | | 
9.5 | 46.6 | 47.1 | 47.7 | 48.3 | 48.9 ra 50.2 | 50.9 | 51.5 | 52.3 53.0 | 53.8 | 54.6 | 55.4 | 56.3 
6 7 Ss 8 | 5149.0] 17] 4] 51.0 7 5} 2] 9 a 6) 5 
7 8| 4] .9 | 6} 2] 8] 6] .2| of 7] 4] 54.0/ 9| .8| 47 
9 9 | 5 | 48.0] .7 3] 9] .7] .8] 52.0! «8 6} .2]| 55.0 | 9 8 | 
9 | 47.0 | 6 | 1 | 8 4 50.0 | 8 | | 1 | 9 | 7] 4 ‘2 | 56.0 | 9 | 
| | 
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NO. 78E ELECTRODES 


On pipe lines such as this where high quality welds are 
of major importance this shielded arc electrode is unex- 
celled for all position high strength welding. It is being 
used on mild steel with great success and for many other 
uses such as in fabricating steel plate, storage tanks, 
frames, bridges and for welded fittings on unfired pres- 
sure vessels, etc. 

Airco No. 78E meets the requirements of A. S. M. E. 
Boiler Code paragraphs U-68, U-69 and U-70. It has 
the approval of Lloyds Register of Shipping Class 1 weld- 
ing and of the Board of Standards and Appeals of the 
City of New York, Grade 10, for structural steel weld- 
ing. Available in all diameters this electrode produces 
welds developing tensile strengths ranging from 65,000- 
75,000 p.s.i. and has an elongation in 2 inches of 22- 
28%. This electrode conforms to classification E6010 
of A. W. S. and A. S. T. M. Filler Metal Spec. No. 
A233407 ... Ask your nearest Airco representative or 
local distributor for full details. 


‘Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
IN TEXAS 
MAGNOLIA-AIRCO GAS PRODUCTS CO. 
SY HOUSTON - BEAUMONT + WICHITA FALLS - FORT WORTH - DALLAS « EL PASO - SAN ANTONIO 


AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 


Airco Electrodes are 
well packed in sturdy 
containers assuring 
excellent arrival 
condition. 
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; 
Static Press. 
900-995 Ib. 
3 o3| Static pressure, lb. per sq. in. ga. 
70a = So TE See . 
é 25 | = . . | | | 
AES 900 905 910 | 915 920 925 | 930 | 935 | 940 945 | 950 | 955 960 965 | 970 975 | 980 985 | 990 995 
2 | 42.77) 42.89 43.00| 43.13] 43.24] 43.35] 43.47] 43.2 | 43.69] 43.81 43.92| 44. 03 “44.15 44.26 44.37) 44.48) 44.60) 44.71] 44.82) 44.94 
4 60.50} 60.66) 60.82) 61.00) 61.16) 61.32) 61.48 61.64 61.80) 61.96) 62.12) 62.28 62.44 62.60) 62.76) 62.92 63 .08| 63.24) 63.40 63.5 
6 | 74.08) 74.28) 74.47| 74.69] 74.89) 75.09) 75.28) 75.48) 75.67| 75.87 pa Sad 76.26) 76.46) 76.65) 76.85) 77.05) 77.24) 77.44) 77.63) 77.83 
8 | 85.55] 85.77| 86.00) 86.25] 86.48) 86.71] 86.93) 87.16] 87.39] 87.61] 87.84] 88.06) 88.29, 88.52) 88.74) 88.97) 89.20) 89.42) 89.65) 89.87 
10 | 95.65) 95.90) 96.16] 96.44] 96.69) 96.95] 97.20] 97.45] 97.71] 97.96] 98.21] 98.46! 98.72) 98.97) 99.22) 99.48) 99.73] 99.98/100.2 1100.5 
| | | | | 
12 104.8 |105.1 |105.3 1105.7 |105.9 |106.2 |106.5 |106.8 |107.0 |107.3 |107.6 |107.9 |108.1 |108.4 |108.7 |109.0 |109.3 |109.5 |109.8 |110.1 
14 113.2 |113.5 |113.8 [114.1 1114.4 [114.7 1115.0 [115.3 [115.6 [115.9 [116.2 [116.5 |116.8 |117.1 |117.4 |117.7 |118.0 [118.3 |118.6 |118.9 
16 121.0 |121.3 |121.6 {122.0 |122.3 |122.6 |123.0 |123.3 |123.6 |123.9 |124.2 |124.6 |124.9 |125.2 |125.5 |125.8 [126.2 |126.5 1126.8 |127.1 
18 128.4 |128.7 |129.0 |129.4 |129.8 }130.1 {130.4 |130.8 |131.1 [131.4 |131.8 |132.1 |132.5 |132.8 |133.1 |133.5 1133.8 |134.2 |134.5 1134.8 
20 135.3 |135.6 |136.0 |136.4 |136.8 }137.1 137.5 {137.8 |138.2 {138.5 {138.9 |139.3 |139.6 |140.0 |140.3 1140.7 |141.0 [141.4 [141.8 [142.1 
21 138.6 |139.0 |139.4 |139.8 140.1 |140.5 |140.9 |141.2 |141.6 1142.0 |142.3 |142.7 |143.1 1143.4 |143.8 [144.2 |144.5 |144.9 |145.3 1145.6 
22 1141.9 |142.2 [142.6 1143.0 |143.4 |143.8 |144.2 [144.5 |144.9 145.3 [145.7 |146.0 |146.4 1146.8 |147.2 |147.5 |147.9 |148.3 |148.7 |149.0 
23 145.1 [145.5 |145.8 |146.3 [146.7 |147.0 |147.4 |147.8 |148.2 |148.6 |149.0 [149.3 [149.7 |150.1 |150.5 |150.9 [151.3 [151.6 |152.0 1152.4 
2 148.2 |148.6 |149.0 |149.4 [149.8 [150.2 [150.6 [151.0 1151.4 |151.8 |152.2 |152.6 |152.9 |153.3 1153.7 1154.1 1154.5 1154.9 1155.3 1155.7 
5 151.3 |151.7 |152.1 1152.5 [152.9 [153.3 [153.7 [154.1 [154.5 [154.9 1155.3 1155.7 1156.1 1156.5 |156.9 |157.3 |157.7 1158.1 1158.5 1158.9 
26 154.2 |154.7 ]155.1 [155.5 |155.9 |156.3 |156.7 |157.2 1157.6 |158.0 |158.4 |158.8 |159.2 |159.6 |160.0 |160.4 |160.8 |161.2 |161.6 |162.0 
27 157.1 |157.6 |158.0 |158.5 |158.9 |159.3 |159.7 |160.1 |160.6 |161.0 |161.4 |161.8 |162.2 |162.6 |163.1 1163.5 |163.9 |164.3 [164.7 |165.1 
28 160.1 |160.5 |160.9 |161.4 |161.8 |162.3 [162.7 [163.1 [163.5 {163.9 |164.4 [164.8 |165.2 |165.6 [166.1 [166.5 |166.9 |167.3 |167.8 |168.2 
29 162.9 |163.3 |163.8 |164.2 |164.7 |165.1 |165.5 |166.0 |166. 166.8 |167.3 |167.7 |168.1 |168.6 |169.0 |169.4 |169.8 |170.3 |170.7 |171.1 
) 1165.7 (166.1 [166.6 |167.0 1167.5 |167.9 |168.4 |168.8 |169.2 wed 170.1 170.6 |171.0 |171.4 [171.9 [172.3 [172.7 |173.2 |173.6 |174.1 
ol 168.4 |168.9 |169.3 |169.8 ]170.3 |170.7 |171.2 |171.6 {172.1 |172.5 |172.9 |173.4 173.8 |174.3 |174.7 {175.2 [175.6 {176.1 [176.5 |177.0 
32 171.1 |171.6 |172.0 |172.5 |173.0 |173.4 |173.9 1174.3 174.8 1175.3 |175.7 |176.2 176.6 |177.1 |177.5 {178.0 |178.4 {178.9 |179.3 1179.8 
33 173.8 |174.2 |174.7 |175.2 |175.7 |176.1 {176.6 |177.1 |177.5 |178.0 |178.4 |178.9 |179.4 |179.8 |180.3 |180.7 |181.2 181.7 |182.1 |182.6 
34 = «©|176.4 |176.9 |177. 177.8 {178.3 |178.8 |179.2 1179.7 180.2 |180.6 |181.1 |181.6 |182.0 1182.5 183.0 |183.4 |183.9 |184.4 |184.8 [185.3 
35 1179.0 1179.4 1179.9 |180.4 {180.9 |181.4 |181.9 |182.3 |182.8 |183.3 or 184.2 |184.7 |185.2 |185.6 |186.1 |186.6 |187.1 |187.5 |188.0 | 
| | | | | | 
36 181.5 |182.0 |182.5 |183.0 |183.5 |184.0 |184.4 |184.9 |185.4 |185.9 |186.4 |186.8 |187.3 |187.8 |188.3 |188.8 [189.2 [189.7 |190.2 |190.7 
37 «=|184.0 |184.5 |185.0 |186.0 |186.0 |186.5 |187.0 |187.5 |188.0 }188.5 |189.0 |189.4 |189.9 |190.4 |190.9 |191.4 |191.9 |192.3 |192.8 |193.3 | 
38 |186.5 |187.0 |187.4 1188.0 |188.5 |189.0 [189.5 {190.0 1190.5 |191.0 |191.5 1191.9 [192.4 |192.9 [193.4 |193.9 [194.4 [194.9 |195.4 |195.9 
3y 188.9 |189.4 |189.9 |190.5 |191.0 |191.5 |192.0 |192.5 |193.0 (193.5 j194 0 }194.5 |195.0 |195.5 1196.0 1196.5 [197.0 [197.5 |198.0 |198.5 
40 1191.5 1191.8 |192.3 |192.9 [193.4 |193.9 |194.4 |194.9 |195.4 |195.9 |196.5 |197.0 [197.5 [198.0 |198.5 |199.0 1199.5 |200.0 |200.5 |201.0 
| | | 
41 193.7 |194.2 [194.7 1195.3 |195.8 }196.3 |196.8 |197.3 |197.9 |198.4 |198.9 [199.4 200.0 |200.4 |200.9 |201.4 |202.0 |202.5 [203.0 |203.5 
42 196.1 1196.6 197.1 |197.7 |198.2 |198.7 |199.2 |199.7 |200.3 |200.8 |201.3 {201.8 |202.3 |202.9 {203.4 |203.9 |204.4 |204.9 |205.4 |206.0 
3 198.3 |198.9 [199.4 }200.0 |200.5 |201.0 {201.6 |202.1 |202.6 |203.1 |203.7 |204.2 |204.7 |205.2 |205.8 |206.3 |206.8 |207.3 |207.9 |208.4 
44 200.6 |201.2 {201.7 |202.3 |202.8 |203.4 |203.9 |204.4 |205.0 |205.5 |206.0 |206.6 |207.1 |207.6 |208.1 [208.7 |209.2 |209.7 |210.3 |210.8 
45 (202.9 |2038.5 [204.0 [204.6 |205.1 |205.7 |206.2 |206.7 |207.3 |207.8 (208.4 {208.9 |209.4 |210.0 |210.5 |211.0 |211.6 }212.1 |212.6 |213.2 
46 (205.2 1205.7 206.2 |206.9 |207.4 |207.9 |208.5 |209.0 |209.6 |210.1 |210.6 }211.2 }211.7 |212.3 |212.8 |213.4 |213.9 [214.4 [215.0 |215.5 
47 1207.4 |207.9 }208.5 209.1 |209.7 {210.2 {210.8 |211.3 |211.9 |212.4 {212.9 |213.5 |214.0 |214.6 |215.1 {215.7 |216.2 |216.8 |217.3 {217.9 
48 (209.6 |210.1 |210.7 211.3 |211.9 |212.4 {213.0 {213.5 [214.1 [214.6 |215.2 [215.7 |216.3 {216.8 |217.4 {218.0 |218.5 |219.1 |219.6 |220.2 | 
49 1211.8 ]212.3 }212.9 213.5 {214.1 |214.6 |215.2 |215.7 |216.3 |216.9 |217.4 |218.0 |218.5 |219.1 |219.7 |220.2 |220. 221.3 {221.9 |222.5 
OO 1218.9 1214.4 1215.0 |215.7 1216.2 |216.8 |217.4 |217.9 |218.5 |219.1 {219.6 [220.2 |220.8 {221.3 [221.9 {222.5 |223.0 |223.6 |224.2 |224.7 
| 
ol {216.0 [216.6 [217.2 [217.8 [218.4 [218.9 [219.5 |220.1 |220.7 |221.2 |221.8 }222.4 |222.9 [223.5 |224.1 |224.7 |225.2 |225.8 {226.4 |226.9 
a2 218.1 218.7 |219.3 |219.9 |220.5 |221. 221.7 |222.2 |222.8 |223.4 |224.0 |224.6 |225.1 |225.7 |226.3 |226.9 [227.4 |228.0 |228.6 |229.2 
53 }220.2 220.8 |221.4 |222.0 [222.6 |223.2 |223.8 |224.4 |225.0 |225.5 |226.1 |226.7 |227.3 |227.9 |228.3 |229.0 |229.6 |230.2 |230.8 |231.4 
54 [222.3 222.9 (223.5 1224.1 |224.7 |225.3 1225.9 |226.5 |227.1 |227.6 |228.2 |228.8 |229.4 |230.0 |230.6 |231.2 |231.8 {232.3 |232.9 |233.5 
35 1224.3 1224.9 |225.5 |226.2 |226.8 {227.4 |228.0 |228.6 |229.2 |229.7 (230.3 1230.9 |231.5 |232.1 |232.7 |233.3 1233.9 |234.5 |235.1 |235.7 
| 
56 \226.4 227.0 {227.6 |228.2 |228.8 |229.4 |230.0 |230.6 |231.2 [231.8 |232.4 |233.0 |233.6 [234.2 [234.8 |235.4 |236.0 [236.6 [237.2 [237.8 
oF (228.4 1229.0 |229.6 |230.3 |230.9 |231.5 |232.1 |232.7 |233.3 |233.9 |234.5 |235.1 |235.7 |236.3 |236.9 |237.5 |238.1 |238.7 |239.3 |240.0 
58 (230.4 |231.0 1231.6 [232.3 |232.9 |233.5 |234.1 |234.7 |235.3 |235.9 |236.6 |237.2 |237.8 |238.4 |239.0 |239.6 |240.2 |240.8 |241.4 [242.0 
oY = |232.4 |233.0 [233.6 |234.3 |234.9 |235.5 |236.1 |236.7 |237.3 |238.0 |238.6 |239.2 |239.8 !240.4 |241.0 [241.6 |242.3 [242.9 |243.5 |244.1 | 
60 (234.3 1234.9 |235.6 [236.3 |236.9 [237.5 |238.1 |238.7 |239.4 |240.0 |240.6 [241.2 |241.8 |242.4 |243.1 1243.7 |244.3 |244.9 |245.5 |246.2 | 
61 236.3 (236.9 1237.5 |238.2 1238.8 |239.5 |240.1 |240.7 |241.3 |242.0 |242.6 |243.2 1243.8 |244.5 |245.1 |245.7 |246.3 |247.0 |247.6 |248.2 
62 [238.2 |238.8 |239.4 |240.2 |240.8 |241.4 |242.0 (242.7 |243.3 |243.9 |244.6 |245.2 |246.8 |246.5 |247.1 |247.7 [248.3 |249.0 |249.6 |250.2 
63 (240.1 |240.7 [241.4 [242.1 {242.7 |243.3 |244.0 |244.6 |245.3 [245.9 [246.5 |247.2 |247.8 |248.4 [249.1 [249.7 [250.3 |251.0 |251.6 |252.2 | 
64 (242.0 1342.6 243.3 (244.0 1244.6 |245.3 [245.9 1246.6 |247.2 |247.8 |248.5 |249.1 |249.8 [250.4 [251.0 |251.7 |252.3 |253.0 [253.6 |254.2 
65 (245.9 1244.5 }245.2 245.9 j246.5 247.2 (247.8 |248.5 (249.1 |249.8 (250.4 |251.1 |251.7 |252.3 |253.0 [253.6 [254.3 [254.9 |255.6 [256.2 
66 (245.8 |246.4 |247.1 |247.8 4 |249.1 1249.7 |250.4 |251.0 |251.7 (252.3 |253.0 |253.6 |254.3 |254.9 |255.6 |256.2 |256.9 |257.5 |258.2 
67 (247.6 |248.3 {248.9 {249.6 3 (251.0 (251.6 252.3 (252.9 |253.6 1254.2 |254.9 |255.5 |256.2 1256.8 |257.5 |258.2 |258.8 |259.5 |260.1 
68 (249.4 |250.1 |250.8 |251.5 2 (252.8 [253.5 [254.1 |254.8 |255.5 [256.1 |256.8 |257.4 |258.1 |258.8 |259.4 |260.1 [260.7 |261.4 |262.1 
69 (251.3 |252.0 {252.6 |253.4 0 \254.7 255.4 1256.0 |256.7 |257.4 |258.0 |258.7 |259.3 |260.0 |260.7 |261.3 [262.0 |262.7 |263.3 |264. 
7 1253.1 1253.8 }254.4 1255.2 9 |256.5 1257.2 |257.9 |258.5 |250.2 |259.9 [260.5 |261.2 |261.9 |262.6 |263.2 |263.9 |264.6 |265.2 |265.9 
| | } 
71) (1254.9 1255.6 |256.2 |257.0 |257.7 |258.3 |259.0 259.7 |260.4 1261.0 |261.7 |262.4 |263.1 |263.7 |264.4 [265.1 |265.8 |266.4 |267.1 |267.8 
72) (256.7 1257.4 |258.0 [258.8 |259.5 |260.2 |260.8 |261.5 |262.2 |262.9 |263.5 |264.2 |264.9 |265.6 |266.3 |266.9 |267.6 |268.3 [269.0 |269.7 
73 |258.5 |259.1 |259.8 1260.6 |261.3 |262.0 |262.6 |263.3 |264.0 |264.7 |265.4 |266.1 |266.7 |267.4 |268.1 |268.8 |269.5 |270.2 [270.8 |271.5 
74 |260.2 |260.9 (261.6 |262.4 |263.0 [263.7 |264.4 [265.1 1265.8 |266.5 |267.2 {267.9 |268.6 |269.2 |270.0 |270.6 [271.3 [272.0 [272.7 |273.4 
75 =|262.0 (262.7 |263.4 |264.1 1264.8 [265.5 |266.2 |266.9 |267.6 |268.3 |269.0 [269.7 |270.4 |271.0 |271.8 |272.4 |273.1 |273.8 |274.5 |275.2 
i | 
760 (263.7 |264.4 |265.1 (265.9 |266.6 |267.3 |268.0 |268.7 [269.4 |270.1 |270.8 {271.5 |272.2 |272.9 |273.6 |274.3 |275.0 |275.7 |276. 277.1 
77 «(265.4 |266.1 |266.8 267.6 268.3 |269.0 \269.7 270.4 |271.1 |271.8 |272.6 |273.3 |274.0 |274.7 |275.4 |276.1 [276.8 |277.5 |278.2 |279.0 
78 |267.2 |267.9 |268.6 |269.4 |270.2 |270.8 |/271.5 |272.2 |272.9 |278.6 |274.3 |275.0 |275.7 |276.4 |277.1 |277.9 |278.6 |279.3 |280.0 |280.7 
79 = (268.9 [269.6 |270.3 \271.1 271.8 |272.5 |273.2 |273.9 |274.6 |275.4 |276.1 276. 8 |277.5 |278.2 |278.9 |279.6 |280.3 |281.0 |281.7 |282.5 
80 |270.6 |271.3 \272.0 1272.8 |273.5 |274.2 weg 275.7 |276.4 |277.1 |277.8 |278.5 |279.2 |279.9 |280.7 |281.4 |282.1 |282.8 |283.5 |284.2 | 
| } | 
32. /273.9 1274.6 275.4 1276.2 |276.9 |277.6 1278.4 |279.1 |279.8 |280.5 |281.2 |282.0 |282.7 |283.4 284.1 284.9 |285.6 1286.3 287.0 |287.8 | 
84 |277.2 |278.0 1278.7 |279.5 |280.3 |281.0 |281.7 {282.5 j283.2 283.9 |284:7 |285.4 |286.1 |286.9 |287.6 |288.3 |289.1 |289.8 |290.5 |291.3 | 
86 (280.5 /281.3 |282.0 282.9 |283.6 |284.3 [285.1 |285.8 |286.6 287.3 |288.1 |288.8 |289.5 |290.3 \291 O {291.8 |292.5 293.2 294.0 (204.7 | 
88 |283.8 284.5 (285.3 |286.1 |286.9 |287.6 |288.4 |289.1 |289.9 290.6 |291.4 |292.1 |292.9 |293.6 [204 4 |295.1 |295.9 |296.6 |297.4 |298.1 | 
90 |? 7.0 |287.7 |288.5 [289.4 1290.1 |290.9 |291.6 |292.4 |293.1 293.9 |294.7 |296.4 |296.2 |296.9 \297 7 }298.5 |299.2 |300.0 |300.7 (301.5 
| j | 
92 |290.2 |200.9 |291.7 \292.6 293.3 |294.1 1294.9 295.6 |296.4 (297.2 |297.9 |298.7 |299.5 [300.2 301.0 |301.8 |302.5 |303.3 |304.1 |304.8 | 
94 (293.3 |204.0 |204.8 | |295.7 296.5 |297.2 |298.0 298.8 |299.6 |300.4 {301.1 |301.9 |302.7 |303.5 |304.2 |305.0 |305.8 |306 .6 |307.3 |308.1 
96 '296.4 |297.2 |298.0 |298.8 299.6 |300.4 |301.2 {302.0 |302.8 |303.5 1304.3 |305.1 |305.9 |306.7 |307.5 |308.2 |309.0 |309.8 |310.3 |310.4 
98 (299.4 |300. 2 |301.0 |301.9 [302.7 |303.5 (304.3 |305.1 305.9 \306.7 |307.5 |308.3 |309.0 (309.8 (310.6 |311.4 |312.2 |313.0 |313.8 314.6 
100) «6302.5 |303. 3 304.1 '305.0 |305.8 |306.6 |307.4 '308.2 309.0 (309.8 (310.6 [311.4 {312.2 [313.0 1313.8 ow 315.4 |316.2 |317.0 |317.8 | 
| | | 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in Ib. per sq. in., abs., and 
inches of water respectively. 
Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 
Table has been condensed to serve field men in approximating meter readings; intermediate readings for accurate measurements may | 
be obtained from pressure extension books, usually available in district offices. 
| 
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CHAPMAN 


VALVES 





Police the Cross-Country Oil Traffic 
through Major Long-Distance Pipelines 


FA 


he RES « 


we 
A thorough working knowledge of 
actual operating conditions is plainly 
written into the specifications of 
every Chapman Valve for pipeline 
service. And these veteran valves 
speak for themselves, with unmarred 
performance records. So choose 
Chapman Pipeline Valves on vour 
job for the same reasons that south- 
west oil-country men were chosen 
to go into the New England moun- 
tains to build the Portland-Mon- 
treal line . . . a background of thor- 
oughgoing experience and know- 
how, plus the unlimited ability to 
“take it.” 


q Chapman Iron Body Gate Valve 


Chapman List 300 Solid Wedge Steel p> 
Gate Valve, for 300 Ib. pressure at 750° F. 


THE 


CHAPMAN 
VALVE 


MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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VELOCITY! OF FLOW, FT. PER SEC., THROUGH ANNULUS BETWEEN 
2-IN. AND 4-IN. TUBING 
| Rate of | Gas-oil | ae __ Tubing pressure? at casinghead, Ib. per sq. in. gauge 
production, ratio, | a ©. 
| bbl. per day jeu. ft. per bbl.| 0 25 50 75 100 125 150 | 175 | 299 
50 300 3.2 1.2 0.8 0.6 0.5 0.4 03 | og 03 | 
100 6.5 2.5 1.6 1.2 0.9 0.8 0.7 | 0.6 0.6 
| 150 | | 9.7 3.7 2.4 1.8 1.4 1.2 10} og | 0.8 
200 | 12.9 5.0 3.2 2.4 1.9 1.6 1.4 | 2 | 1.1 
250 16.2 6.2 1.0 2.9 2.4 2.0 1.7 1.6 1.4 
300 | 19.4 7.5 4.8 3.5 2.8 2.4 2.1 1.9 1.7 
| 350 22.6 8.7 5.5 4.1 3.3 | 28 2.4 2.2 2.0 
| 100 | 25.9 10.0 6.3 4. 3.8 | 3.2 2.8 | 2.5 2.2 
L: 50 | 400 4.3 | 1.6 10 | 08 0.6 | 0.5 0.4 | 0.4 0.4 
: 100 8.6 | 3.3 2.1 | 1.5 | 1.2 | 1.0 0.9 | 0.8 0.7 
I: 150 | 12.9 4.9 3.1 | 23 ; 18] 15 3 fp oe} oa 
[: 200 | 17.2 | 6.6 41; 31] 241] 93 1.8 | 1.6 1.4 
; 250 21.5 | g2 5.2 3.8 3.1 | 2.6 2.2 2.0 1.8 
}: 300 | 25.8 | 9.9 6.2 4.6 3.7 | 3.1 2.7 2.4 | 2.1 
‘ 350 30.0 | 11.5 7.3 5.4 13 | 3.6 31 | 28 ; 25 | 
E 100 ; 34.3 | 139 8.3 61} 49} 44 ; Se; ar] ae | 
° | | | 
: 30 500 [ a 2.0 | 1.3 09 | O7 | 0.6 | 0.5 0.4 0.4 | 
100 10.7 1.1 2.6 1.9 15 | 1.3 | 1.1 1.0 0.9 
150 } 1} 6.4 | 3.8 | 28 | 2.2 19 | 1.6 1.4 1.3 
: 200 | 21.4 | go 5.1 | 3.8 | 3.0 25 | 22 1.9 1.7 
f: 250 | 26.8 10.2 64) 47 | 3.7 | 3.1 2.7 2.4 2.10 | 
300 } 82.1 | 12.3 7.7 5.6 15 | 388 | 832 29 | 26 
350 | } 37.5 | 14.3 | 9.0 6.6 | 5.2 | 14 / 38 a3 | 380) | 
100 | 12.8 16.3 0.2! 75 | 60) 50] 43 a8 | 34 if 
50 600 | 6.4 2.4 1.5 11 0.9 0.7 | 0.6 0.6 0.5 
[: 100 28 | 4.9 ; 31] 22 1.8 1.5 1.3 1.1 LO | 
[: 150 19.2 7.3 | 16 | 34 2.7 2.2 1.9 1.7 15 | 
200 25.6 98 | 6.1 | 1.5 3.6 3.0 2.5 2.2 20 | 
‘ 250 32.0 | 2.3 7.6 5.6 14 3.7 3.2 3.3 2.5 
iF 300 38.5 | 14.6 | 9.2 6.7 5.3 14 3.8 3.4 3.0 
: 350 44.9 | 17.1 | 419-7 7.8 6.2 5.2 15 3.9 3.5 
; 100 51.3 | 195 | 422 8.9 7.1 5.9 5.1 15 1.0 
: 50 700 7.5 2:38 | l 1.3 1.0 0.9 0.7 0.6 0.6 
100 | 49} 57] 35 2.6 21) 1.7 1.5 1.3 12 | 
: 150 | 22.4 85 | 53 | 3.49 3.1 2.6 2.2 1.9 1.7 
E 200 | | 29.9 | 11.3 | 7.1 5.2 | 1.1 3.4 2.9 2.6 2.3 
250 | | 37.3 14.2 | 8.8 6.5 | 35. 1.3 3.7 3.2 2.9 
300 | 448 | 17.0 | 10.6 7.8 6.2 5.1 b4 3.9 3.5 | 
350 ' 522.3 | 198 | yo4 91 | 7.2 6.0 5.1 15 Oo. | 
100 59.7 | 2907 | 14.2 10.4 | g2 6.8 5.9 5.2 1.6 
50 | 800 8.5 | 32 2.0 | 1.5 1.2 1.0 0.8 0.7 0.7 
100 7.1 | 65 1.0 2.9 2.3 1.9 ie Be 1.3 
150 25.6 | 9.7 6.3 4.4 3.5 2.9 25 | 2.2 2.0 
200 34.1 12.9 8.1 5.9 1.7 3.9 3.3 | 29 2.6 
250 26 | 62 | qq | 7.4 5.8 1.8 1.1 3.6 3.3 
300 5.1 | qo 4 | 12.1 8.8 7.0 5.8 5.0 14 3.9 
350 9.7 | 2261 1 | 103 8.1 6.8 5.8 5.1 1.6 
100 68.2 25.9 | 16.1 | 11.8 | 923 7.2 6.6 5.8 5.2 
50 900 9.6 3.6 2.3 | 1.6 1.3 1.1 0.9 0.8 0.7 
100 | 19.2 7.3 $5 | 3.3 2.6 2.2 1.9 1.6 1.4 
150 28.8 10.9 68 | 49 3.9 3.2 | 628 2.4 2.2 
200 3.3 | 45 | 90] 66 5.2 13 | 3.7 3.2 2.9 | 
250 17.9 18.2 11.3 | ga 6.5 3.4 4.6 11 3.60 | 
300 57.5 21.8 13.5 | 9.9 7.8 6.5 5.6 1.9 13 | 
350 67.1 25.4 5.8 | 1.5 9.1 7.6 6.5 5.7 51 | 
100 76.7 29.0 18.1 13.2 10.4 8.6 7.4 6.5 9.8 
Solution of gas and condensation under pressure are not considered ; hence the values are maxima ae 
348 volumes entering into velocity calculations are based on tubinghead pressure ; atmospheric pressure is assumed to be 15 Ib. per sq. in. in | 
calculating the number of atmospheres, | 
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REEP THEM ——— with HYATTS 





3 ete 
Se aap 






GARDNER-DENVER Power Pumps 
keep everlastingly at it like the 
other Hyattized oil field equip- 
ment which serves side by side. 









THEY All GO FOR 
HYATTS BECAUSE 
HYATTS KEEP THEIR 
EQUIPMENT GOING! 


Wherever wheels and shafts turn, Hyatt Roller Bearings 
are carrying the load ...cushioning the shocks... mini- 
mizing friction ... and keeping equipment young and 
ever on the go. Build these dependable bearings into 
the machines you manufacture, look for them in the 
equipment you buy, and let us give you any further data 
desired. Hyatt Bearings Division, General Motors Sales 
Corporation, Harrison, New Jersey; Chicago, Pittsburgh, 


Detroit and San Francisco. 





_ Beige B® BEARING S§ 
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Electric Power Used to Drill World's 
Second Deepest Well 


A PETROLEUM 
{ENGINEER 


TFenlare 


aT ae ie 


<x A total depth of 14,622 ft. of hole was drilled at an average daily 
cost of $47.59 for power and maintenance of equipment 


Electrical Superintendent, Honolulu Oil Corporation 


LTHOUGH drilled with equip- 
A ment not designed for drilling to 
the depths penetrated, Honolulu Oil 
Corporation experienced very little 
trouble in reaching 14,622 ft. in a well 
recently drilled with electric power at 
Buena Vista Hills near Taft, Cali- 
fornia. This well, designated as 25-P, 
is the deepest electrically-drilled well 
in the world and came within 382 ft. 
of reaching the record of the only 
other well that is deeper. No particular 
depth was contemplated when the well 
was begun June 1, 1940, as the objec- 
tive was a thorough test of the oil and 
gas possibilities of the structure. The 
ultimate depth reached and the per- 
formance of the light equipment in 
drilling to such a depth is therefore of 
particular interest. 

Experience in the effective use of 
electric motors for the drilling of oil 
wells played an important part in the 
success achieved. The Honolulu Oil 
Corporation has been drilling with 
electric power for many years and 
originally employed electrical equip- 
ment with cable tools in developing 
properties adjacent to Bakersfield. The 
company has used no other power for 
drilling during the last 10 years, be- 
cause it has found that electric opera- 
tion has been economical as well as 
adaptable to modern drilling practice. 
Approximately 125 wells have been 
drilled by Honolulu with electric 
power. The majority of these wells 
have been drilled by rotary and several 
have reached depths of 8000 ft. 

As indicated by Fig. 1, which shows 
the hole sizes and casing program, this 
is not only the second deepest well yet 
drilled but is of large bore, the 105%- 
in. hole having been carried to below 
12,000 ft. and 8'4-in. hole to the final 
depth. A considerable amount of cor- 
ing was done throughout the drilling 
of the well and core samples were taken 
wherever necessary to provide sub- 
surface formation data. The hole 
was electrically logged to a depth of 
12,821 ft. 


as told to 
WALLACE A. SAWDON 





C. F. FORSBERG 


was graduated as an electrical engineer from 
Kansas State College in 1908 and after gradu- 
ation worked for the municipal electric plant 
at Manhattan, Kansas, until 1910—He then went 
with General Electric Company and took that 
company's Test Course, working through the 
various shops and testing electrical equipment 
of all kinds—After spending some time in the 
GE plants at Pittsfield and Lynn, Massachusetts, 
he went to San Francisco for that company and 
remained until July, 1930—While in San Fran- 
cisco Forsberg spent most of his time in the oil 
fields selling and installing equipment and 
doing engineering work—From 1930 to 1933 
he was a manufacturer's agent in Los Angeles 
handling electrical equipment of all types— 
From April, 1933, to date he has been with 
the Honolulu Oil Corporation as the company’s 
electrical superintendent. 





The formations encountered between 
3700 and 4500 ft. were troublesome 
and required much wall-scraping to 
keep the hole in condition. Key-seating 
occurred, after which large quantities 
of bit cuttings circulated from below 
began to accumulate in the oversize 
portions of the hole. It was for this 
reason that the hole was wall-scraped to 
16-in. diameter from 3770 to 4451 ft. 

The 1134-in. casing was run and 
cemented at 3101 ft. after the hole 
had been drilled to 5600 ft. The 85- 
in. casing was set at 5750 ft. after total 
depth had been reached. From 3101 ft. 
to 5760 ft. 11'4-in. blades were run 
to scrape off the mud cake and from 
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5546 to 5750 ft. the hole was en- 
larged to 12'%4-in. to provide a bet- 
ter encasement of cement around the 
shoe. 

To 12,089 ft., 4'2-in. full-hole drill 
pipe was used. At this point 1000 ft. 
of 4'4-in. drill pipe was laid down and 
1000 ft. of 3'%4-in. was used in the 
lower part of the drill string. Joints 
of 4'-in. were then progressively 
added to carry the well to 13,000 
ft. and then more 3'-in. drill pipe 
was added. Although the rotary table 
speed could be increased to 231 r.p.m. 
at no load, the rotating speed was kept 
at a maximum of 150 r.p.m. during 
drilling. 

The mud fluid was kept in condition 
at all times and was given the neces- 
sary weight to offset formation pres- 
sures by the addition of weight mate- 
rial. Reconditioning was done by chem- 
ical treatment and when additional 
colloidal qualities were desired pre- 
pared bentonite was added. The mud 
weight for the deeper drilling averaged 
ipproximately 103 Ib. per cu. ft. and 
the viscosity was kept relatively high 
because of high solid content. 

Considerable gas was encountered at 
various depths while drilling and fre- 
quent de-gasification of the mud fluid 
was thus advisable. A wooden flume 
set at an angle of 45 deg. and extend- 
ing to 30 ft. above ground level was 
constructed for this purpose. The flume 
was made with baffles at suitable inter- 
vals and as the mud would flow over 
these barriers it would tend to break 
up and allow the gas to be released. 
The returns from the well first passed 
through one or both of two shaker 
screens so arranged that either or both 
screens could be put into service as 
desired. At this writing the hole has 
been plugged back to 11,056 ft. and 
testing of formations above this point 
is In progress. 


Electrical Equipment 


The rig was installed in a 136-ft. 
derrick and 1'%-in. wire line was used 
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Power was delivered to the rig through this portable transformer bank 
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OPP PPP 


for the deeper hoisting. The draw- 
works was driven by two 8-pole, 440- 
volt, 125-hp. variable-speed motors 
direct-connected through flexible cou- 
plings to a twin motor reduction gear. 
The motors and reduction gear were 
mounted on one base as a unit and 
powered the drawworks through a 
chain drive from the reduction gear. 
The motors were operated with oil 
immersed magnetic controls through a 
small master switch so arranged that 
the two motors always operated on 
similar points of resistance and thus 
divided the load equally. Either one or 
both motors could be used for hoisting. 
This provided for uninterrupted opera- 
tion in case trouble developed with one 
motor or its control, as a single motor 
run at lower rates of speed could usual- 
ly be employed for hoisting. This fea- 
ture was used to advantage several 
times during the drilling of the well. 

The controls for the drawworks 
motors were installed in a portable 
house and permanently wired together. 
This equipment can be moved from 
one location to another after the drill- 
ing of a well is completed; when 
wiring a rig it necessitates only the 
running of the cables from the motors 
to the terminals at the portable control 
house and then making connections. 
This reduces wiring to a minimum and 
saves considerable time when rigging- 
u 

Individual rotary drive was used with 
a 440-volt, 8-pole, 125-hp. variable- 
speed motor direct-connected to the 
rotary machine by means of a flexible 
coupling. The motor and rotary ma- 
chine were mounted as a single unit on 
a base fabricated of I-beams and 10-in. 
channel irons welded together, the der- 
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rick floor being notched to accommo- 
date the unit. The motor was fully 
protected by covers to prevent any in- 
jury from objects on the derrick floor. 
A manually operated reversible con- 
troller with 9 points of speed control 
was installed for this motor in a small 
house back of the drawworks. The 
motor was connected to its control by 
means of flexible all-rubber cable and 
this arrangement 
wiring. 

Until a depth of approximately 14,- 
000 ft. was reached the mud fluid was 
circulated by two power pumps: a 
7'%-in. by 14-in. pump driven by a 
125-hp., 8-pole variable-speed motor 
and a 7!4-in. by 16-in. pump driven 
by a 150-hp. motor of the same type. 
Both pumps were powered through 
V-belt drives from the motors, the 
top speeds being approximately 50 
r.p.m. Manual control was employed 
and the controllers were set immedi- 
ately back of the motors so as to be 
in the most accessible position. As with 
all manual controls used in drilling this 
well, proper motor protection was ob- 
tained by overload trips on oil circuit 
breakers as well as fused knife-entrance 
switches. The two pumps were oper- 
ated in parallel most of the time and 
although they did not provide desired 
capacity for some time before they 
were replaced with a larger pump, they 
gave acceptable service as it was pos- 
sible so to operate the controls that 
approximately equal loads could be 
held on the motors. 

The two circulating pumps were 
finally replaced with a 734-in. by 20- 
in. power pump driven by two 125- 
hp. motors with the V-belt sheaves 
on the motors belted to one large 


also saved time in 





sheave on the pump. This belting ar 
rangement provided a pump speed of 
50 r.p.m. When the large pump went 
into circulating service the two smaller 
pumps were held in reserve as standby 
units. 
Mixing of the mud was at first done 
with a gas-engine-driven 5-in. by 12- 
in. power pump, the engine and pump 
being mounted on a wagon that thus 
formed a portable unit. Later a 63/,. 
in. by 14-in. pump driven by an 8- 
pole, 75-hp. variable-speed motor was 
installed to obtain the greater capacity 
that was more suitable to the job. Mud 
was circulated through the de-gassing 
flume with a 634-in. by 14-in. power 
pump driven through V-belts by a 
25/65 hp. variable-speed motor, which 
picked the mud up from the tanks and 
raised it to the top of the flume, 
whence it was discharged to gravitate 
over the baffles. Operating the shaker 
screens through V-belt drives were 
3-hp., 3-phase, 440-volt motors. 
All motors and controls used 





Fig. 1. Diagram of drilling and 
casing program 
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etc. 


of one rotor on a 125-hp. motor 


Total cost per day 





TABLE | 


Labor maintenance costs, June 1, 1940 to July 1, 1941, 
including all servicing of equipment by electricians 
and all trouble jobs; also some overtime installation 
charges on rush jobs such as a pump installation, 


Maintenance cost of supplies, June 1, 1940, to July 1, 
1941, including all electrical supplies and rewinding 


Power costs to June 12, 1941. This is 1242 months 
operation plus rigging-up time of 7 to 10 days 
Water costs, June 1, 1940, to July 1, 1941 


Total Per day 


$ 2,436.55 


$ 6.06 


1,261.55 3.13 


12,901.55 


908.70 


36.14 
2.26 
$47.59 








throughout the rig were of the explo- 
sion-proof type and the controllers 
were oil-immersed. Every precaution 
was thus taken to eliminate any hazard 
due to gas. 

The purchased electric power sup- 
plying the company’s operations is de- 
livered at 66,000 volts to a substation 
owned and operated by the Honolulu 
Oil Corporation. Here it is stepped- 
down to 11,000-volt, 3-phase, 60-cycle 
current, which is distributed over the 
company’s lines. The well is at a dis- 


tance of about a mile from the sub- 
station and power for operation was 
transmitted through two 11,000-volt 
lines so that good voltage regulation 
could be maintained and full power 
obtained from the motors. 

Power for the electrical equipment 
at the well was supplied by a portable 
transformer bank consisting of two 
300-kva., 3-phase transformers con- 
nected in parallel and permanently 
wired together so that a minimum 
amount of work is necessary when 


making connections at a job. The 
transformers are set side by side with 
the primary and secondary sides wired 
through bus bars to make the job per- 
manent. The entire equipment, includ- 
ing a metering cabinet housing meters 
for power measurements, is mounted 
on an underslung wagon bed as shown 
in an accompanying photograph. 

The power was delivered to the pri- 
mary side of the transformers at 11,- 
000 volts and was stepped down to 
460 volts. On the high side a set of 
disconnecting knife switches and a 3- 
pole oil circuit breaker complete with 
overload relays were used. Approxi- 
mately 510 volts open circuit voltage 
was held on the low side. 

Ammeters were installed in the rig 
to show the driller the load being 
pulled at all times during the drilling 
of the well. A red line was marked on 
each ammeter to indicate the danger 
line, the limit being set at 300 amp. 
for the drawworks motors and at 225 
amp. for the motors driving the rotary 
machine and the mud pumps. Al- 
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Fig. 2. Chart of mud statistics on the Buena Vista Hills well 
(Chart by courtesy J. H. McMasters, Honolulu Oil Corporation) 
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The controls for the drawworks motors were in this portable house, which was 
conveniently placed 
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though the drillers tried to observe 
these limits, the “danger lines” became 
the regular loads as greater depths were 
reached and in a great many cases the 
limits were exceeded. It was possible to 
control the load on the drawworks 
motors by merely shifting gears but it 
was found that control of loads on the 
table motor was not always possible as 
the power necessary merely to rotate 
in the heavy mud fluid being used re- 
quired a current greater than 225 amp. 
By means of several tests made to 
determine the loads at different rotat- 
ing speeds it was found that the great- 
er part of the load on the table motor 
was utilized in merely turning the drill 
pipe as the load imposed by the bit was 
quite small. The current on the table 
motor would frequently run as high as 
275 amp. and that on the pumps as 
high as 250 amp. Some control of 
power requirements was possible over 
the mud pump motors but not so 
much as was desired, for sufficient fluid 
to do the job had to be circulated. 
Remembering that 155 amp. is full- 
load current on the 125-hp. motors, 
the overload that the motors had to 
bear is appreciated. 


Cost of Operation 


The details of cost of operating the 
electrical equipment, including power, 
maintenance labor, supplies, and water, 
are given in Table 1. The power costs, 
including the 30-min. maximum de- 
mand as measured by graphic watt- 
meter and the kw-hr. consumption, are 
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given in Table 2. It will be noted that 
the amount of power used after the 
first few months was quite uniform, 
the loads being about the same after 





1941, was 2,091,256 kw-hr. and the 
total quantity of water consumed dur- 
ing this period was 113,590 bbl., the 
cost of which is computed at $0.008 
per bbl. (See Table 3.) 

During a total of 9648 hours from 
June 1, 1940, to July 7, 1941, the 
time off due to failure of power or 
electrical equipment was only 44 hours, 
or one-half of one percent. More than 
half this failure, moreover, was occa- 
sioned by motor trouble that would 
not have occurred had the equipment 
been of proper capacity. One rotor 
“burn-out” on the table motor and the 
burning-out of wires in the shaft of 
the same motor were due entirely to 
overloading that could not be avoided. 
Although the performance of the elec- 
trical equipment could by no means be 
considered bad, it is believed that its 
record could have been improved con- 
siderably had the contingency of drill- 
ing at such unexpected depth not 
arisen and had larger equipment been 
in service. 


Electrical Equipment for 
Deep Drilling 

It now appears that, with equipment 
of proper size, electrical power can be 
used to drill deep wells such as this one 
with economy, with minimum trouble 
from the power end, and with results 











TABLE 2 
Details of power costs 
Month Max. demand for 
1940 Kw-hr. 30-min. period Cost 
May 11 to June 12 45,024 288 $ 523.86 
June 12 to July 11 83,040 336 783.70 
July 11 to August 11 83,280 216 621.43 
August 11 to September 11 104,280 312 834.77 
September 11 to October 11 135,480 336 963.81 
October 11 to November 12 177,192 468 1,292.50 
November 12 to December 12 196,800 468 1,369.40 
1941 
December 12 to January 11 191,760 480 1,349.85 
January 11 to February 12 198,360 480 1,431.18 
February 12 to March 12 159,600 432 1,166.45 
March 12 to April 11 194,040 495 1,340.58 
April 11 to May 12 168,720 437 1,224.02 
May 12 to June 12 178,560 566 1,323.95 
June 12 to July 1 85,560 
steady values were reached. The in- TABLE 3 
crease in maximum demand was caused tee, sil lies dae saad: aati 
by the continuous operation of the two Month Barrels Cost at $0.008 
mud pumps in parallel after the fifth 1940 soot Dhow 
month and by the addition of the de- May _, 626 $ 5.01 
: ; : s June 13,320 106.56 
gasifier unit, which was installed when July 9213 73.70 
the well began penetrating formations August 5,568 44.54 
that made it necessary. The maximum September = 4,649 37.19 
: October 10,546 84.37 
demand figures are for a 30-min. a 8.586 68.69 
period although peak loads for short December 9,669 77.35 
a . ed a bane | “4 ime 8.578 ~— 
cee the meter di not register suc February 10,033 80.26 
instantaneous values. The total power March 11,483 91.86 
used from the beginning of actual ~ wae aoe 
drilling on June 1, 1940, to July 1, se “ ais 
























THE PETROLEUM ENGINEER, September, 1941 












WITH THE 


KEROTEST 


SYSTEM OF WELL CONTROL 


Whoosh! there goes your profits up in flames... and 
yet a simple control device can prevent this terrific loss 
...and waste! Why take chances with your investment 
—and our national resources... when it’s so easy to be 
entirely safe? 


Here’s a complete system of well control that makes 
every operation safe and permits performance of every 
drilling and production operation unhampered by any 
restriction. Will it fit your particular job? Yes! Every 
Kerotest Well Control System is made up of standard 
pre-tested parts but each system is assembled to fit your 
exact application. 

The cost. of well control is truly nominal compared 
with your risk. Why not give immediate consideration 
to your needs and let a Kerotest Field Engineer help 
develop the exact Kerotest Well Control System you 
need? Descriptive catalogs mentioned in the lower lett 
will also bring you complete reference information. 


KEROTEST 


%, Cette, Ts 
<Z °F openatio’ 
“NG ng CONT®® 


*Licensed under patents of the Gray Tool Company. 





so" KEROTEST MANUFACTURING CO. 


PITTSBURGH, PENNSYLVANIA 
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The motor driving the rotary table was completely enclosed to prevent damage 
during operations 
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as satisfactory as can be obtained with 
any other form of power. In evaluat- 
ing performance on this well it must 
be borne in mind that the equipment 
employed was an accumulation that 
the company had gathered together 
over a period of years and was not de- 
signed for the job. Had the depth pen- 
etrated been contemplated the hole 
would not have been begun with such 
small equipment. More satisfactory op- 
eration of the motor driving the rotary 
machine would have been obtained had 
a speed reducer been placed between 
the motor and the table. This would 
have provided greater flexibility, for it 
was necessary to obtain all speed re- 
ductions by inserting resistance in the 
rotor circuit of the motor. The motor 
was therefore not operating econom- 
ically at all times because this resist- 
ance would be in circuit merely to 
obtain the necessary speed reduction. A 
power cost reduction probably as great 
as $5.00 per day could have been made 
during many days when the motor was 
in continuous operation; moreover, 
more speeds would have been available, 
because the speed reducer in combina- 
tion with the resistance would make 
for a more flexible unit. 

The operation of the two mud 
pumps was reasonably satisfactory but 
better performance could be obtained 
with modern control that permits 
stalling of the motors over an appreci- 
able period of time. Better operation in 
paralleling the pumps would also have 
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been possible with the new types of 
control now available. 


Modern deep-hole drilling demands 


speed and in order to meet this require- 
ment it would seem that a 300-hp. 
motor on the rotary machine and two 
300-hp. motors on the drawworks, 
with all necessary apparatus to go with 
them, would be desirable. Large mud 
pumps driven by motors of proper size 
would also be required and would elim- 
inate the overloads that were necessary 
to drill this well. Features of the elec- 
tric motor that must always be kept 
in mind are the high pull-out torque 
usually built into the motor and the 
capability of the motor to stand exces- 
sive overload for a time. These features 
are naturally dependent on the design 
but the usual type of variable-speed 
motor selected for this work has a 
pull-out torque of approximately 400 
percent, which means it can do a very 
considerable job in a pinch. 

The Honolulu Oil Corporation has 
endeavored to keep the same size and 
make of motor on all its rigs so that, 
in emergencies, the equipment can be 
interchanged to good advantage. A 
minimum of spare parts is thus re- 
quired, and, by having one motor in 
reserve, very little time has been lost 
by the corporation during its many 
years of drilling with electric power. 
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Fig. 3. Temperature gradient of Honolulu's Buena Vista Hills well compared 


with gradients of other 
(Chart by courtesy J. H. McMaster 


San Joaquin wells 


8s, Honolulu Oil Corporation) 
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Old in experience but young in spirit, 
the Jarecki organization has been 
painstakingly built, through years of 
development, to provide the speed 
that the oil industry requires without 
sacrifice of the reliability it insists 
upon. 


Located at all important places in 
the oil country are Jarecki field stores, 
with their carefully maintained stocks 
of top-quality supplies and equip- 
ment. Supervising the activities of 
the stores are strategically situated 
and ably staffed district offices, with 
general offices in St. Louis. And back 
of the entire oil-country set-up is the 
Home Office and Factory at Erie with 





MANUFACTURING 


“Since 


its 89-year record of integrity and 
more than a half million feet of floor 
space equipped with every facility 
that contributes to sound design and 
honest manufacture. 


Every product handled by Jarecki 
has been carefully chosen for its 
ability to measure up to the Jarecki 
standard of extra value through an 
extra measure of dependable service. 
Every facility is keyed to the goal of 
supplying what you want when you 
need it. 


“Get it from Jarecki” is a good habit 
to acquire and a profitable one to 
follow! 





COMPANY 
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TUBULAR GOODS — Drill Pipe, 





: WHEN IN 
NEED 


OF THESE PRODUCTS 









Casing, Tubing, Line Pipe, Standard 
Black and Galvanized Pipe 


HEWITT Rotary Hose, Packing, 


Belting, and other Rubber Goods 
UNION Wire Lines 


JARECKI “'Time-Tested” Valves and 
Fittings : 


DRILLING BITS, Sucker Rods, Bot- 
tom-Hole Pumps, Casing and Tubing 
Heads, Tubing Catchers, and other 
Oil Field Specialties 


HIGH-PRESSURE VALVES and 
Fittings, flanged, screwed and for 
Welding 


GET IN TOUCH WITH YOUR 
JARECKI*STORE 








General Office: St. Louis, Mo. Home Office and Factory: Erie, Pa., U.S.A. 
District Offices: Pittsburgh, Pa.; Tulsa and Bartlesville, Okla.; 
Dallas and Houston, Texas; Mt. Pleasant, Mich.; Centralia, Ill. 





Branch Stores at All Important Places in the Oil Country 





































































by Roy W Muchen 





P 747. 


A Review of the Fundamentals 
of Hydraulics 


x4 Use of weirs in gasoline plants and refineries to measure 
fluid flow makes it important for the plant operator to 
understand a few basic principles of hydraulics 


Superintendent, Hamman Exploration Company 


HAT branch of physics dealing 
with the laws that govern liquids 
in motion is known as hydraulics, the 
term “hydraulics” being derived from 
the Greek and meaning that which 
“pertains to water.” The application 
of these laws of liquids in motion in a 
practical manner to the continued well 
being and growth of mankind into a 
progressive betterment of living condi- 
tions has given rise to the science 
known as “hydraulic engineering.” 
Hydraulics is not an exact science, 
but rather an engineering science that 
has grown almost entirely because of 
experimental determinations resulting 
from continued investigation. The in- 
vestigation and the interpretation of 
results, obviously, have been based on 
a scientific theoretical background. 
The application of the principles of 
hydraulics to any problem is basically 
one depending on precise judgment and 
sound experience. The results obtained 
from the many formulas used in the 
attainment of the solution to any 
problem in hydraulics will depend on 
the judicious selection of the proper 
factors and coefficients to be inserted. 


Fundamental Facts 


In the study of hydraulics, two types 
of formulas are devised. One type is 
deduced from the assumption that the 
liquid is perfect. This type of formula 
is known as a “rational formula.” 

When it is desired to use a formula 
that will apply to imperfect liquids, 
taking into consideration the condi- 
tions of actual flow, the rational for- 
mula is modified by the insertion of 
certain factors or coefficients that have 
been obtained through experiment and 
are known to reflect correctly the ef- 
fects due to certain conditions that are 
known to exist and that in so existing 
will modify the results obtained by 
using the “rational formula.” This type 
of formula is known as an “empirical 
formula,” and the numbers inserted to 
reflect the conditions of flow are 
known as “empirical constants.” 
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ROY W. MACHEN 


received a bachelor's degree from Oklahoma 
City University in 1927—Employed for six and 
one-half years by the Peppers Gasoline Com- 
pany as refinery clerk, refinery and gasoline 
plant chemist, and gas engineer—tLater saw 
service with various independent refining com- 
panies as gas engineer, operator in high-pres- 
sure gasoline plants, refinery construction en- 
gineer, and superintendent of refinery opera- 
tions—Now is superintendent for the Hamman 
Exploration Company—lIs a registered petro- 
leum and natural gas engineer. 





A mass of liquid possesses energy duc 
either to position, motion, or the pres- 
sure to which it is subjected. That po- 
tential energy due to position is known 
as “energy of position;” that energy 
due to motion is termed kinetic energy, 
and that certain energy potentially 
present due to the pressure exerted on 
the liquid is known as “pressure en- 
ergy.” 

The same laws that apply to falling 
bodies also hold true theoretically for 
water, when descending or flowing 
from one level to another. A jet of 
water released from an orifice at some 
point below the surface of the water 
contained by any reservoir will issue 
from that orifice with the same ve- 
locity as would have been attained by 
an object falling through an equal dis- 
tance as that from the surface of the 
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water in the reservoir to the center of 
the orifice. The velocity of flow is di- 
rectly dependent on the height of the 
liquid above the orifice. 

Theoretically, if the orifice from 
which water issues is turned upward, 
the jet will rise as high as the level of 
the water in the reservoir. The fric- 
tion caused by air resistance and that 
of the liquid as it issues through the 
orifice, however, is such that the water 
never reaches that elevation. 


Hydrostatic or "Static Head" 


72 
The term may be taken to rep- 
resent the height that a body must fall 
from rest in order to attain the ve- 
locity v. This height is termed the 
velocity head. The term, is known 
as the pressure head and represents the 
head necessary to produce the pressure 
p in Ib. per sq. in. 

If the quantity of water flowing 
through a pipe or channel is maintained 
constant and frictional resistance is 
neglected, the sum of the velocity 
head, pressure head, and potential head 
will be the same at all sections. Inas- 
much as the pressure head and velocity 
head at the surface of the reservoir are 
each equal to 0, the sum of the three 
heads is h, the height of the reservoir 
surface above the plane of datum; 
hence, the sum of the three heads at 
any section is equal to h, or the hydro- 
static head, more commonly known as 
the “‘static head.” 


The volume or quantity of water 
discharged is usually denoted in the 
formula by the symbol, “Q.” If the 
water passes a given point continuous- 
ly with the same velocity, the quan- 
tity passing in 1 second would be equal 
to the volume of a prism whose length 
is v and whose base is A, the area of 
the cross-section of the point selected 
for reference. 


Q=Av....... (1) 


The expression “velocities at any 




















Every shaft in every hoist, every draw 
works made by this prominent fabri- 
cator of oil country equipment* is fully 
guaranteed against bending or breaking 
for the life of the machine. And every 
shaft is made of Republic Alloy Steel. 


That guarantee—backed by this equip- 
ment manufacturer’s national reputa- 
tion—gives you an idea of the service 
YOU can expect of Republic Alloy 
Steels. They’re processed by the world’s 
largest producer of alloy steels to pro- 
vide needed light weight with high 


*Name on request. 


strength—deep surface hardness with 
tough cores—resistance to life-shorten- 
ing abrasion, to creep and corrosion, to 
stress and shock. 


When you buy or build any type of 
equipment in which one or more of 
these features are essential for long ser- 
vice life, untroubled by breakdowns and 
high maintenance costs necessitated by 
replacement or repairs, specify Republic 
Alloy Steels. And bear this fact continu- 
ally in mind: no matter what conditions 
of service must be met or overcome, 
there’s a Republic steel to do the job. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division: Massillon, Ohio * General Offices: Cleveland, Ohio 
Berger Manufacturing Division « Culvert Division ¢ Niles Steel Products Division 
Steel and Tubes Division « Union Drawn Steel Division * Truscon Steel Company 


REPUBLIC 


REPAREDNESS BEGINS AT HOME 


Early in the Defense Program it was evi- 
dent that Republic’s peacetime capacity 
for electric furnace steel would prove 
inadequate. 

Anticipating this, late in 1939 we began 
to expand our electric furnace capacity— 
at that time 146,000 tons a year. New 
furnaces were installed with such rapidity 
that Republic’s annual output of electric 
furnace steel now exceeds 600,000 tons. 
Orders have been placed for two more 
50-ton furnaces, which will further 
expand this capacity to approximately 
720,000 tons. 

Republic has always tried to look 
ahead, believing that Preparedness Begins 
at Home, 


PRESIDENT 








two cross-sections are inversely pro- 
portional to the areas of thore cross- 
sections” is a fundamental principle. 
In other words, if two cross-sections 
have the areas A, and Ap» and a ve- 
locity of v, exists at cross-section A, 
and a velocity vy exists at cross- 
section A,, the formulated expression 
of the above-stated principle would be 
Ss ge 2 . At cross-section A,, Q = 
Ve A, 

A, v, and at cross-section A., Q : 
A, v,. As the quantity of water passing 
through the two cross-sections must be 
constant and only the cross-section has 
varied, the velocity has necessarily had 
to decrease or increase with the de- 
crease or increase in cross-sectional 
area, and A,v, = A.v.. 

Example: Given a static head of 8 
ft.and a cross-sectional area of 12.5664 
sq. in. at the point of reference, what 
is the velocity and quantity of water 
passing the point of reference expressed 
in gal. per min. if the flow is uniform 
and frictionless? 
Va 
28 

i ae |) 
Using 32.16 for g, and 8.02 for \/2g, 
formula 3 becomes: 


Because: h = (2) 


WIR 2 cc sc ve ew 
and, 
2 72 
h= "=. % 01555 v? 
2g 2 X 32.16 
(5) 


Solution: v = 8.02 \/8 8.02 xX 
2.8284 = 22.68 or 22.7 
ft. per sec. 


12.5664 
) a ae ae = £96 
. 144 


cu. ft. per sec. 
oe < GO xX #74803 = 
888.68 or 889 gal. per min. 

If the volume of water passing 
through a pipe is known, the volume 
at any section being equal to the area 
of that section times the velocity, the 
velocity at any section is therefore 
equal to the volume divided by the 
area. 


Example 2: The hydrostatic head is 
10 ft. and the pressure head as deter- 
mined by the use of a piezometer (a 
gauge or tube that is inserted in a pipe 
to show the actual pressure of the 
water) is 7 ft., what is the velocity at 
the section? 

Solution: Let h = hydrostatic head 
and P = pressure head: 


h — P = velocity head = 


28 
10 —7 = 3 ft. 
2g 
therefore, 
v- = 2g X 3 orv = 
\/2gX 3 = 2X 32.16 X3 


13.89 or 13.9 ft. per sec. 
Flow of Water Through Orifices 


An orifice is an opening through 
which water may flow for the purpose 
cf measurement. It may be one of 
several shapes, the shape of the orifice 
being a definite factor in the methods 
of measurement used. 

If the orifice is small compared with 
the distance that it is below the sur- 
face of the water in the reservoir, its 
dimension may be neglected with little 
effect on the results, and the head on 
the orifice may be taken as the distance 
of any part of it from the surface. It 
is usually assumed, however, that the 
head, h, is taken as that distance from 
the surface to the center of the orifice. 
If the water is assumed to discharge 
freely into the atmosphere with the 
velocity v, the potential and pressure 
heads are both equal to zero and the 
velocity head is equal to the static 


head, h - a , or v = \/2gh. The 


value v is termed the theoretical veloci- 
ty. Due to friction and other resist- 
ances, however, the theoretical velocity 
is a little greater than the actual veloci- 
ty and it is necessary to insert a coefh- 
cient of velocity into the formula. The 
coefhcient of velocity is greater for 
high heads than for low, but it has been 
found by experimentation that the val- 
ues range from 0.975 to nearly 1. The 





Effective 
head, ft. 
{ 0.66 1 { 2 

0.1 0.632 0.639 0.646 
0.15 ] 0.619 0.625 0.634 
0.20 0.611 0.618 0.626 
0.25 0.605 0.612 0.621 
0.30 0.601 0.608 | 0.616 
0.40 0.595 0.601 0.609 
0.50 0.590 0.596 0.605 
0.60 0.587 0.595 0.601 
0.70 0.590 0.598 
0.80 0.595 
0.90 0.592 
1.00 0.590 
1.20 0.585 
1.40 0.580 
l 


60 





TABLE | 


Coefficient of discharge for weirs with end contractions 


Length of weir in feet 


Note: The head given is the effective head, H+1.33h. When the velocity of approach is small, h is neglected. 


3 5 10 19 


0.652 0.653 0.655 0.656 
0.638 0.640 0.641 0.642 
0.630 0.631 0.633 0.634 
0.624 0.626 0.628 0.629 
0.619 0.621 0.624 0.625 
0.613 0.615 0.618 0.620 
0.608 0.611 0.615 0.617 
0.605 0.608 0.613 0.615 
0.603 0.606 0.612 | 0.614 
0.600 0.604 0.611 0.613 
0.598 0.603 0.609 0.612 
0.595 0.601 0.608 0.611 
0.591 0.597 0.605 | 0.610 
0.587 0.594 | 0.602 0.609 
0.582 0.591 0.600 0.607 
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average value of 0.98 is ordinarily 
used and the formula takes the form: 
v = Cv/2gh. 

The actual discharge through an ori- 
fice is less than the theoretical dis- 
charge because of the contraction of 
the jet at the point of emergence, and 
also, as was discussed in the preceding 
paragraph, because of the reduction of 
the theoretical velocity. The ratio of 
the actual discharge to the theoretical 
is termed the coefficient of discharge. 
The coefficient of discharge is then 
equal to the product of the co- 
efficient of velocity and the coefficient 
of contraction. For close approximate 
calculations, it is permissible to use the 
value 0.62 for the coefficient of con- 
traction and 0.98 for the coefficient of 
velocity. The coefficient of discharge is 
nn: C =«. X @& = O42 X O96 
= 6461. 

The formulas for actual discharge 
would then take the forms as follows: 
If the head is at least four times the 
vertical dimension of the orifice: 
OOO AVR . « s + » © 

If the orifice is circular and of di- 
ameter d in ft., A = 0.7854 d*, and 

8.02 0.7854 Ca d*\/h. . (7) 

If the orifice is a square with a side 
dimension of d ft., A = d* and Q = 
eee, ee ee (8) 

If the orifice is rectangular with the 
width b and the depth d, A = bd, and 
Q= 8.02Ca bd\V/h . .. . (9) 

Example: Find the actual discharge 
from a circular orifice 4 in. in diameter 
with a head of 20 ft. 


Solution: The area of the orifice, 
A = 0.7854 a —- "7594 X* 
144 
= 0.0873 sq. ft. 
Q= 8.02 * 0.61 k\/h 
8.02 0.61 X \/20 = 
21.9 cu. ft. per sec. 

The preceding formulas apply only 
to orifices from which the flow of 
water is to the atmosphere. Many 
times it is required to obtain the 
discharge through an orifice that is 
submerged. This situation may be 
met by using the following formula: 
Q = 8.02 Av/ho, where Q is the quan- 
tity of discharge, A is the area of the 
orifice, and h, is equal to the difference 
between the head h, on the upstream 
side of the orifice and h., the head on 
the downstream side of the orifice. 


In many cases it is desired to measure 
water in terms of the “miner’s inch.” 
This method of measurement is used 
quite commonly in the irrigation and 
mining sections. The miner’s inch is 
that quantity of water that flows dur- 
ing a certain period of time through 
an orifice of specified dimension and 
under a certain specified head. The 
dimensions of the orifice and the fixed 
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Your Seli-Denial... 
America’s Strength 


Since Valley Forge. America’s strength 
has rested in the ready willingness of 
her people. in every national crisis. to 
endure personal privation—even hard- 
ship —that the nation might prevail and 
prosper. This holds true in today’s 
emergency (mericans must put 
aside “business as usual” for an “all- 
out” defense effort there is not 


enough of time, materials or men to serve 


both public and private needs. In July. 
1941, 947 of Cummins Diesel produc- 
tion was delivered—directly or indi- 
rectly—to National Defense projects 
where dependable, low-cost: power is 
an absolute essential. This means you 
may not be able to get the Cummins 
Dependable Diesel you wanted this 
vear... but, more important, it means 
that your self-denial is contributing vi- 
tally to America’s renewed strength and 
continued security. Cummins Engine 


Company. Columbus, Indiana. 


MID-CONTINENT SUPPLY CO., FORT WORTH, TEXAS 








Distributors Mid-Continent Territory 


InLustRATED: Model H1IP-600 Cummins Depend- 
able Diesel, 150 hp. at 1800 rpm. 


























TABLE 2 
Coefficient of discharge for weirs without end contractions 
Effective = - Length of weir in feet _ 
head, ft. 19 | 10 7 5 4 %3 2 

0.10 0.657 | 0.658 0.659 
0.15 0.643 | 0.644 0.645 0.645 0.647 0.649 0.652 
0.20 0.635 0.637 0.637 0.638 0.641 0.642 0.645 
0.25 0.630 0.632 0.633 0.634 0.636 0.638 0.641 
0.30 0.626 0.628 0.629 0.631 0.633 0. 636 0.639 
0.40 0.621 0.623 0.625 0.628 0.630 0.633 0.636 
0.50 0.619 0.621 0.624 0.627 0.630 0.633 0.637 
0.60 0.618 0.620 0.623 0.627 0.630 0.634 0 638 
0.70 0.618 0.620 0.624 0.628 0.631 | 0.635 0.640 
0.80 0.618 0.621 0.625 0.629 0.633 | 0.637 0.643 
0.90 0.619 0.622 0.627 0.631 0.635 | 0.639 0.645 
1.00 0.619 0.624 0.628 0.633 0.637 0.641 0.648 
1.20 0.620 0.626 0.632 0.636 0 641 0.646 

1.40 } 0.622 0.629 0.634 0.640 0.644 

1.60 | 0.623 0.631 0.637 0.642 0.647 

Note: The head given is the effective head, H+1.4 h. When the velocity of approach is small, the term h may 

be neglected. 








head vary with locality and the miner’s 
inch is not of fixed value. It is com- 
monly taken, however, to mean that 
amount of water that will flow 
through an orifice 1 in. square under a 
head of 6.5 in., the discharge being 
measured in cu. ft. per min. or in gal. 
per day. 

The coefficients of discharge for 
square vertical orifices are sufficiently 
different from those that apply to ori- 
fices of circular verticality that the 
coefhicient that will approximate the 
mean value will be found to be 0.624. 
The formula becomes: 

Q= 0.624 X 8.02 yy, 6.5 

144 12 
= 0.0256 cu. ft./sec. 
= 1.536 cu. ft./min. 
gal./day. 
This value is commonly taken as that 
of the miner’s inch as specified above 
to be most frequently accepted. 


16,547 


Weir Measurement 


In the gasoline plant and refinery, 
weirs are extensively used and the 
measurement of flow across them is 
quite often desired. Weirs are dams or 
obstructions placed across a stream for 
the purpose of diverting the water 
or liquid in such a manner that it will 
be caused to flow through an opening 
in the obstruction. This opening may 
take several forms. Weirs are divided 
into two classes, those with and those 
without end contractions. Weirs with 
end contractions are most generally 
used. 

A weir with end contractions is one 
in which the ends or sides of the notch 
is less than the width of the channel 
and shallower than the depth. In a weir 
of this type, there will be found a con- 
traction of the issuing stream at the 
bottom and two sides. 

A weir without end contractions is 
one in which the notch is as wide as 
the full width of the channel and shal- 
lower than the depth. In a weir of this 
type there is only a contraction at the 
bottom of the issuing stream. A means 
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for the admission of air under the issu- 
ing sheet of water must be provided, 
otherwise there will be formed a par- 
tial vacuum that will tend to increase 
the discharge. 

The edge of the weir over which the 
stream flows is called the crest of the 
weir. The inner edges of a weir of 
either type should be sharp so that the 
issuing stream will touch only a sharp 
distinct edge. For ordinary work the 
beveling of the weir at a 30-deg. angle 
is recommended. The weir must be set 
perfectly level and the edge of the weir 
crest must be straight and smooth. The 
edges of an end contracted weir must 
also be beveled and straight and per- 
pendicular to the crest. 

The head is the vertical distance 
from the crest of the weir to the sur- 
face of the water. The head should be 
measured upstream at such a distance 
that the curve caused by the water 
flowing across the weir will have no 
influence on the measurement. The 
water flow should contact the weir 
with as little velocity as possible. 

If we let L equal the length of the 
weir in ft., and H equal the measured 
head in ft., we have for the theoretical 
discharge Q for an ordinary weir or 
rectangular notch: 

Q S347 ENT . st he 6K88) 
For the determination of the actual 
discharge it is necessary to introduce 
the coefficient of discharge into the 
formula, which gives us: 

O= 347 Giver. « - (8%) 
These two formulas apply only in cases 
where the velocity of approach is such 
that it may be neglected. 


If the velocity of approach (that 
velocity with which the stream ap- 
proaches the weir) is such that it will 
affect the actual measurement of dis- 
charge, it becomes necessary to deter- 
mine the mean velocity with which 
the stream moves in the channel, and 
the velocity head. If we let H equal 
the head as measured at some point up- 
stream from the weir and v equal the 
mean velocity with which the stream 





fg 
be the velocity head. The effective head 
would then be equal to H+-h, and the 


theoretical discharge would be found 
by formula: 


QO=5.347L\V/(H+h)* .. (12) 
The actual discharge must be figured 
by formula: 

Q = 5.347 Ca L\/(H — nh)* . (13) 
Ca is the coefficient of discharge and 
n an empirical constant factor intro- 
duced to allow for resistances at the 
edges of the weir. For weirs with end 
contractions this factor n has a value 
cf 1.33, whereas for weirs without end 
contractions the value of n is 1.4. The 
value of the coefficient Cy will be 
found in Table 1, ‘Coefficients of Dis- 
charge for Weirs With End Contrac- 
tions,” and Table 2, ‘Coefficients of 
Discharge for Weirs Without End 
Contractions.” 


is moving, h = 0.01555 y? will 


Example: What is the discharge of 
a canal if the length of the weir is 5 
ft. and the head 8 in. if the velocity of 
approach is 0? 
Solution: H = 8 in. = 
. a2 Se, 
K = 0.6067 (by interpo- 
lation, Table 1) 
Q = 5.437 Cy L\/H® = 5.437 > 
0.6067 « 5\/0.6667°" 9.16 cu. 
ft. per sec. 


0.6667 ft. 


If the velocity of approach must be 
taken into consideration, the solution 
is first obtained by using the same 
formula as used above in this solution. 
This approximate value is then divided 
by the area of the cross-section of the 
entire channel, A, in this way obtain- 
ing the approximate value of the ve- 


Q 
A: 
After having the value of v, h can be 
obtained by using the formula, h 
0.01555 v°, and the effective head can 
then be found. The more exact value 
of Q may then be found by using 
formula 13. 


locity of approach, that is, v 


Many times it is desired to obtain 
the flow by means of a triangular weir. 
This type weir has a notch cut in tri- 
angular form. It is used for the deter- 
mination of small flows when the head 
varies between the lower and upper 
limits of 0.02 and 1.0 ft. The coef- 
ficient for this type weir does not vary 
so radically as it does in the cases of 
rectangular weirs so a mean value can 
be applied. A right-angle triangular 
weir that has the edges chamfered 
to a sharp line on the inner sides must 
be used. When the head falls within 
the above-stated limits, the formula 
for discharge in cu. ft. per sec. when 
the head is expressed in ft. is: 


Q=2.54\,/H® ..... (14) 
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| Complete confidence that all the equipment 


on their rig is the best money can buy gives 





your rotary rig crew the incentive to do a 
better job in record time. 
JeL Permaset Pre-formed Wire Lines. 





installed throughout, help build that confi- 
dence, because the extra care J&L exercises 
through every step of manufacture builds 
| into it an added quality for speed and ser- 
vice not available in wire rope before. It is 
| the unique J&L combination of Controlled 
Quality steel, skilled men with long years 
of experience, and the use of the industry’s 
most modern rope-making machines that 
| make this possible. 

Re-rig with the best—order JaL 
Permaset Pre-formed Wire Lines from your 
JaL supply store—they cost no more. 
Write today for your copy of the JaL 


catalog on oil country lines. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON & STEEL WORKS ° PITTSBURGH, PENNSYLVANIA 





GILMORE WIRE ROPE DIVISION 


PITTSBURGH, PA. ° MUNCY, PA. 




























































Data on Availability of Drilling 


Equipment Materials 


Executive Secretary, American Association of Oilwell Drilling Contractors 


HE shortages of aluminum, lead, 

copper, nickel, and steel have not 
seriously inconvenienced the drilling 
industry, but the regional office of the 
O. P. M. believes that these and other 
basic materials will become more diffi- 
cult to obtain as the rearmament pro- 
gram progresses. The situation as to 
allotments and priorities shifts weekly, 
as the supply and demand of raw prod- 
ucts shift. 

Supply companies report that an 
acute shortage of several drilling 
equipment items may be avoided if 
contractors will accept delivery on 
equipment not of the latest type. 
Utilization of present stocks, even if 
slightly obsolete, will help to relieve 
current shortage and reduce time 
orders that carry limited priorities. 

A survey of inventories has shown 
that it is possible to obtain immediate 
delivery on some of the older type 
boilers, steam engines, and slush pumps, 
but difficult where the purchaser de- 
mands the latest streamlined model. 
One supply company can furnish 18- 
in. slush pumps in quantity, but many 
operators insist on the 20-in. models 
for heavy service. The 12 by 12 steam 
drilling engines are readily available, 
but the 14 by 14 models are very 
scarce, Old type boilers may be pur- 
chased easily. 

Supply houses hold that use of new 
but outmoded equipment now on hand 
may help to prevent a genuine short- 
age of several basic items. The desire to 
move old inventories is not altogether 
selfish on the part of the seller. When 
a pump, boiler, engine, or heavy item 
of any kind is available and capable of 
doing a job, obsolescence may be a sec- 
ondary matter. A drilling contractor 
should not be blamed for his desire to 
purchase the latest equipment, as it is 
often dificult to obtain replacement 
parts for the older models. Use of obso- 
lete equipment may also affect a con- 
tractor’s standardization program. 

The shortage of alloy steels has af- 
fected delivery of drilling pipe, casing, 
tool joints and other items employing 
the various alloys. Manufacturers have 
been able to substitute steels where 
service is not too severe. 

An acute shortage of internal-com- 
bustion engines for prime movers has 
developed. The use of forged crank- 
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by Brad Vill, 





BRAD MILLS 


was made executive secretary of the American 
Association of Oilwell Drilling Contractors in 
March of this year—For 16 years previously 
he had been associate editor of The Oil Weekly 
—Makes his headquarters in Dallas, Texas. 





shafts in engines of this type has 
caused this shortage. Equipment for 
forging steel is being utilized for pur- 
poses very high on the priority scale. 

Materials for manufacturing certain 
parts of power pumps are difficult to 
obtain and deliveries on the finished 
products are very slow. Stocks of ro- 
tary chains in the best grades are very 
limited and deliveries probably will be 
slow. Dies and small tools of finest 
alloy steels are especially scarce. 

The shortage of lap-welded pipe has 
been occasioned by the very limited 
supply of steel plates. One large sup- 
ply company now is getting promises 
of 6 to 12 months delivery from the 
mill on all steel shapes, except plates, 
which require a very minimum of 12 
months. Many shapes are no longer 
being rolled. 

From 60 to 90 days are required for 
delivery of certain large equipment 
items manufactured from alloy steels. 

Roller bearings of some types are no 
longer carried in stock and future de- 
liveries require from 3 to 12 months. 
Rubber allotments for ordinary indus- 
tries have been reduced by 30 percent, 
and a 50 percent reduction is expected 
momentarily. This sharp reduction will 
affect the supply of rotary hose. 

The shortage of magnetos has seri- 
ously retarded delivery of ordinary gas 
engines for pumping operations. One 


supply house has received a large con- 
signment of 2-cylinder gas engines— 
without magnetos, but with “magne- 
tos to follow” tags attached. 

Orders for special equipment calling 
for nickel alloys may require as much 
as 6 months to fill, but ordinary steels 
are available from current inventories. 

Since the enforcement by the gov- 
ernment of priorities affecting mate- 
rials used in the manufacture of 
certain oil field equipment, drilling 
contractors are having requests for 
priority certificates from companies 
supplying them with replacement 
parts for pumps, etc. The proper pro- 
cedure is to fill out Form-PD-1 (Ap- 
plication for Preference Rating). This 
form when completed should be for- 
warded to the Priorities Division, Of- 
fice of Production Management, Social 
Security Building, Washington, D. C., 
which office will review the applica- 
tion and issue a preference rating cer- 
tificate to the supplier, who will fill 
the order according to this rating. One 
form must be filled out for each order. 
Proper forms may be obtained from 
regional offices of the O. P. M. 

A preference rating certificate is a 
notice to a supplier that an order for 
certain specified material is to be given 
preferential treatment so that the de- 
livery date can be met. The highest 
rating is AA. This can be used only by 
the Director of Priorities, and then 
only in cases of urgency. After this, 
they run in the order: A-1-a, A-1-b, 
A-l-c ... A-1-j; A-2, A-3 ... A-10. 
Ratings in the B class are also used in 
some cases. 

Although priority aid may be given 
to important civilian projects, it is not 
the policy of the Priorities Division to 
give such aid to nondefense contracts 
or projects that have no connection 
with the defense effort, unless unusual 
circumstances are involved. 

The oil industry now has a blanket 
rating of B-2 or B-3, which is very 
low on the priorities scale. Some 
thought has been given to raising the 
rating to A-10, but no definite action 
along this line has been reported. 

Drilling contractors should antici- 
pate in advance the need for items that 
may soon fall under the restricted list. 
In this way they will protect them- 
selves from delayed deliveries when 
actual shortages arise. 
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Texas and New Mexico Field Scenes 


1. Crew of Noble Drilling Company rig in Hobbs, New Mexico, townsite. Left to right: 
ill Burnett, Fred Cox, Ray Robinson, driller, and D. R. Martin. 2. A group of Continental 
Oil Company men at Hobbs, New Mexico. H. Dailey, engineer (left), P. Q. Chapman, 
engineer; Fred Clement, engineer, and Edward P. Keeler, district engineer. 3. Taken on 
an Humble rig in Wasson field, Texas. Left to right: Ben Hilliard, West Texas manager 
Byron Jackson Company; Paul McFadden, district engineer for Humble; Red Ayres, 
driller; S. H. Breland; M. J. Bradley; C. H. Oberg, and Jeff Crane. 4. Another Noble 
Drilling Company crew on townsite well, Hobbs, New Mexico. Left to right: Prim Roady, 
driller, Lee Collyer, M. Leo Nichols, J. D. Christner, and John Cowling. 5. Ohio Oil 
Company men at Hobbs, New Mexico. J. H. Hemphill, cashier, (left); C. A. Hitt, land 
department; W. H. Doty, clerk, and N. E. Trumbull, district engineer. 6. E. M. Stearmer, 
driller, Osage Drilling Company; J. W. (Whit) Rogers, superintendent, E. F. (Ed) Moran 
Drilling Company; H. W. Kirby, Reed Roller Bit Company, and Russ Williams, Baash-Ross 
Tool Company. Picture taken in Wasson field, West Texas. 7. Drilling crew on T. and P. 
rig in Slaughter area, West Texas. Jack Henderson (left), S. R. Phariss, C. L. Bruce, 


driller, and Carl Wahlenmaier. 
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Honored for Defense Work 


Cameron Iron Works, Houston, Texas, has been honored with the ‘‘Navy E" by the 
Bureau of Ordnance, U. S. Navy Department, the highest service award the navy can make, 
in recognition of its excellent work on the defense program. The company is ahead of 
schedule in the manufacture of projectors for depth bombs. 

1. Capt. T. A. Thomson, Jr., commandant of the Eighth Naval District, presents the coveted 
U. S. Navy's Bureau of Ordnance Flag to Edmund L. Lorehn, vice-president and general mano. 
ger of Cameron Iron Works, Inc. 2. After the ceremony, employees of Cameron Iron Works file 
past two Naval officers to receive ‘‘E’’ badges. 3. Charles William Hughes, Sr. (right), a tool. 
maker at Cameron Iron Works for 14 years, receiving ‘‘E’’ badge, a lapel emblem, authorized 
by the U. S. Navy for excellent work in defense production. Commander D. D. Dupre, head of 
the naval reserve officers’ training corps unit at Rice Institute, is presenting the emblem. 
4. Honored guests from the U. S. Navy and Army seated on the speakers’ platform. Edmund 
L. Lorehn making acceptance speech. 5. Among the distinguished guests present were, lett 
to right: W. St. John Garwood, Houston attorney and master of ceremonies; W. S. Cochran, 
president of the Houston Chamber of Commerce; Commander D. D. Dupre, U. S. Navy; Mrs. 
H. S. Cameron, wife of the late founder of Cameron Iron Works; Edmund L. Lorehn, vice- 
president and general manager of Cameron Iron Works; Capt. T. A. Thomson, Jr., Com- 
mandant of the Eighth Naval District; Miss Thomson, and Lt. J. D. Miller, U. S. Navy. 
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Cc. W. LEVALLEY 


one of the founders of Chain Belt Com 
He invented the first chain manutacturg 
by the company. 


Fiftieth Anniversary of Chain 
Belt Company 


On September 8, 1941, Chain Belt Com- 
pany, Milwaukee, Wisconsin, observed its 
fiftieth anniversary. Founded in 1891 for 
the purpose of manufacturing an improved 
type of detachable chain, then used 
largely on agricultural machinery, the com- 
pany has since expanded its activities and 


is one of the largest makers of chain belts, 





construction machinery, elevating and 


J. C. MERWIN, President : : 
Chain Belt Company conveying equipment, and related prod- 


ucts. 

The growth of the company is graphi- 
cally revealed by comparing the picture at 
the right and the one at the top of the 
page. From 1892 to 1902 the second 
floor of the frame structure housed the 
offices of Chain Belt Company; the shops 
were to the rear. In addition to the West 


Milwaukee Works (top of page), there are A group of Hemispheroid 


, ; storage tanks at the Cotton 
also plants at Milwaukee, Springfield and 


Valley, Louisiana, cycling 


Worcester, Massachusetts. plant of the Cotton Valley 
Operators Committee. 





Tom Workman of California Portland Ce- 
ment Company (left), Roy Preston, foreman, 
and Jim Creed, assistant superintendent for 
Halliburton Oil Well Cementing Company, 
watch cleaning-up of Robert S. Lytle's well, 
Anderson No. 1, Los Angeles, California, 
after freak blowout that was believed 
caused by earthquake. 


: 


R. E. Whitten (left), store manager at Bor- 
ger, Texas, for The Bovaird Supply Com- 
pany, and D. C. Kennedy, district manager. 











ait Job -To Pump Seven Million Barrels of Oil 
For Power —Two Supercoe GAS ENGINES 














three long years...day after day... With never an enforced shutdown, and _ 

3 sek after week...two Superior Gas never a repair bill, the typically faith- - 

© Engines have supplied power for the ful performance of these two sturdy” 
, a pumps in the East Whitepoint Station Superiors has again demonstrated shele a 
Ss the Republic Pipe Eine Cainpeny un-  outstending wbility te parans aE 


» til seven million barrels of crude have maximum of rugged dependability and : 


i 


| gone through a six-inch line to Corpus a minimum of maintenance. 


| Christi six miles across the bay. 





Republic Pipe Line pump 

station at East Whitepoint, 
Texas, where three pumps 
driven directly by two 
Superior Gas Engines have 















handled seven million ~~ 
barrels of crude oil in three , , 
yours. ai c ’ 4 Wi a j 
7 » | THI, se Mb ts 
This end view showshow — j | . a My : ‘ 


the 160 H.P. Type BT 


Superior Gas Engine is ee ° € 
connected directly to the - e ¥. 
two main oil pumps. The ® * ha 


engine's cooling water 
pump is driven through 
V-belts. 


A50H.P. Type C Superior Engine drives 
the reciprocating gathering pump which 
brings the oil from the field to the 
pump station. 


The main power unit is a 160 H.-P. 
Type BT Superior Gas Engine driving 
two reciprocating pumps. 








DOMESTIC 


EXECUTIVE OFFICES 
PITTSBURGH, PENNA. 


EXPORT 


THE NATIONAL SUPPLY CORPORATION 
30 ROCKEFELLER PLATA 
NEW YORK, N.Y... U.S.A. 


meri 6 THE NATIONAL SUPPLY COMPANY —:: 


LIMITED LIABILITY 
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Water Used to Drill-in 
Lime Wells in West Texas- 
New Mexico Area 


LTHOUGH the greater amount 

of drilling activity in the West 
Texas-New Mexico area is concentrat- 
ed in the newer fields such as Seminole, 
Wasson, and Slaughter in the northern 
part and in the Imperial region in the 
southern part of the area, a consider- 
able volume of work is represented by 
scattered drilling in older fields 
throughout the area. 

Typical of this type of drilling is a 
well recently completed in Hobbs 
townsite. Once the most important 
field in New Mexico, Hobbs is now 
relatively quiet, being fourth in pro- 
duction in the state in 1940, with 
3,790,477 bbl.? Production in the 
Hobbs field comes from the White 
Lime, of Permian age. 

The townsite well recently drilled 
was completed in 15 days, including 
the time required for setting casing. 
Although the well itself is relatively 
unimportant, being only a routine op- 
eration, the equipment used in its drill- 
ing is one of the newest rigs in use in 


1Petroleum Development and Technology. Published by 
the Petroleum Division, A.I.M.E. 
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Fig. 2. Quiet, flexible operation char- 
acterizes modern semi-portable 
drilling rigs 
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the area and is an example of the light- 
weight, streamlined assemblies now 
gaining in popularity for drilling to 
5000-ft. depths. 

After 175 ft. of 9%-in. casing had 
been set and cemented, the well was 
drilled to a depth of 4201 ft., using 
fifteen 834-in. rock bits. The 5!'4-in. 
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4 Wells are drilled with light- 
weight, streamlined equip- 
ment and clear water is circu- 
lated while drilling-in to 
avoid injury to flowing 
capacity of well. 


» 





oil string was set at a depth of 4128 
ft. and cemented with 518 sacks of ce- 
ment. Approximately 11-lb. mud was 
used during the drilling. Weight of 8 
to 10 points is usually carried on the 
bit by drillers in this area. 

While waiting for the oil string ce- 
ment to set, the drill pipe was laid 
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H* it is—your “cast-iron” answer to the splashing water and spattering 
liquids that make motor operation uncertain in many places. It gives you 


greater-than-ever protection in three important ways: 


Gallia Protection - +. against physical damage 


One-piece cast-iron frame and end shields completely encase the 
motor, and offer formidable resistance to rust and corrosion. Venti 
lating openings are well baffled and contours of the motor shed 
direct-splashing water or liquids. The low-velocity air intake mini- 
mizes sucking in of the spray. Conduit box is waterproof. 


. 
Glia Protection .-. against electrical breakdown 


In the coil windings, the combination of Formex wire, a special 
synthetic-resin bond, and a tough external coat of Glyptal 1201 Red 
sets a new standard for resistance to moisture and to vapor in the air. 


Gatia Protection... against wear and tear 


Completely enclosed ball bearings of high load-carrying capacity are 
standard. 'A cast-iron enclosure protects the bearing and its lubri- 
cant. A simple but effective seal along the shaft excludes liquids from 
the bearings. 


In addition to these “extras,” you get basic improvements in operating characteris- 
tics, convenience in installation, and clean-cut, compact design. Write today for 


Bulletin GEA-3595. Specify Tri-Clad on your next splashproof-motor order. General 
Electric, Schenectady, N. Y. 


GENERAL @ ELECT 
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760-78-B058 














Fig. 3. Auxiliary generator driven 
from drawworks shaft 
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down and preparations made for drill- 
ing-in the well using tubing as drill 
pipe. 

Clear water was circulated while the 
well was drilled-in. Every effort is ex- 
ercised in completing wells in the Per- 
mian limestone sections to avoid plug- 
ging the formation with mud or any 
material that might reduce the flowing 
capacity of the well. Clear water, hav- 
ing less weight than mud, will impose 
less pressure against the formation. 

A 434-in. rock bit and a 2-ft. drill 
collar sub were used on the tubing drill 
string and a 3-in. kelly was used to 
rotate the pipe while drilling-in. Ap- 











Fig. 5. Automatic jet-type oiler in air supply line to drawworks clutch 
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proximately 3 points of weight was 
carried on the tubing. 


Drilling Rig 


The rig used in drilling this well had 
drilled three other wells, making a to- 
tal of 19,500 ft. drilled since its pur- 
chase. 

The equipment is exceptionally quiet 
in its operation and the ease with 
which the drawworks may be manipu- 
lated is an important factor contribut- 
ing to its flexibility. 
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Fig. 4. Interior view of drawworks 
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The compact arrangement of the 
equipment including the mud pump is 
shown in Fig. 1. The drawworks and 
the two engines supplying power for 
the rig. shown in Fig. 2, are mounted 
on one skid for easy portability. 

Safety in operation of the equip- 
ment is promoted by having all trans- 
mission including the drives to the ta- 
ble and to the pump totally enclosed. 

At the driller’s stand within easy 
reach are the throttles whereby the en- 
gines may be controlled separately or 
compounded. Six speeds are available in 
both the hoisting drum and rotary ta- 
ble; all are controlled by a single lever 
at the driller’s side. 


In addition to the regular light 
plant, an a-c. generator has been 
mounted on the derrick floor and is 
driven by V-belt from a sheave at- 
tached to one of the drawworks shafts, 
as shown in Fig. 3. 

The clutches used on this equipment 
are operated by air pressure, which 
actuates the one moving part in the 
clutch. Air is admitted to or released 
from the clutch through the action of 
a single pedal. Within the clutch are 
two sets of elements that are engaged 
when air pressure is admitted to the 
clutch, thus causing the driven shaft 
te rotate. 

In order to provide adequate lubri- 
cation to the clutch, the automatic 
oiler shown in Fig. 5 is incorporated in 
the air supply line. The velocity of 
the air passing an orifice in the oiler 
causes the correct amount of oil to be 
picked-up and carried into the clutch. 
Thus the action is entirely automatic. 
























































Wells have a way of losing their talent for trouble under the smooth, efficient 
performance of Flupaco “Groove Seals”! 


These pumps have important construction features that give you more pump 
dollar value than ever before... features such as special controlled heat 
treatment—hand straightening of one-piece barrels—precision honing of the 
barrel bore—and close inspection at every step ...all carried on right in 
Flupaco’s own plant! 

And for your particular pumping problems, ‘Groove Seals” have perform- 
ance features seldom found in equipment so economically priced . . . 


THE VOLUME PRODUCER is simple in construction, easily installed 
and serviced. It handles a wide range of problems such as large 
volumes and deep pumping, sand conditions and corrosion, light 
and heavy oils. Has largest cross-sectional displacement avail- 
able in insert pumps. 


THE PRODUCER “Groove Seal” is a rod pump for medium vol- 
umes and depths, and for economical stripper well service. 
Available in a range of types, sizes and metals to meet almost 
every pumping condition. Also has largest cross-sectional dis- 
placement in insert pumps. 


THE PETROL A meets the most exacting needs of stripper well 
production and shallow depths, even where operating conditions 
are severe. Simply designed and low-priced, the Petrol A can 
reduce pumping costs to the core. Made to A.P.I. standards 
throughout. 


All “Groove Seals” are available in the size, type and metal to fit your 
installation conditions. For a detailed description of Flupaco “Groove Seals” 
write for your copy of new illustrated catalog which gives full information 
on the Flupaco line. Or—contact your nearest Fluid Packed representative 
today! 


FLUID PACKED PUMP CO. 


Post Office Box 64, Los Nietos, California 


MID-CONTINENT: FLUID PACKED PUMP CO., 2 S.E. 29th STREET, OKLAHOMA CITY, OKLA. 
GULF COAST HEADQUARTERS 2301 CONGRESS AVENUE, HOUSTON, TEXAS 


NORLD’S LARGEST EXCLUSIVE O1L WELL PUMP MANUFACT 


“Volume Producer” 
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Del Valle Gasoline Company's plant near Saugus, California 
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Reabsorber in Gasoline Plant Controls 
Pressure of Entire Distillation System 






HE new plant of Del Valle Gaso- 

line Company, recently built by 
Parkhill-Wade of Los Angeles, Cali- 
fornia, has a gas processing capacity of 
15,000,000 cu. ft. at an absorption 
pressure of 400 Ib. per sq. in. Two ab- 
sorption pressures enter into the opera- 
tion of this gasoline plant. The first is 
the raw field gas processing pressure of 
400 Ib., and the second is the vapor 
absorption, which is conducted at 40 
lb., operating on gases and vapors re- 
leased from the fat oil tanks, vent 
tanks, and accumulators. Flow tank 
gases from the surrounding oil field are 
collected in a gathering system and 
boosted to 400 Ib. with gas-engine- 
driven compressors so that the residue 
may be shipped by pipe line as indus- 
trial and domestic fuel. 

The products manufactured from 
the field gas are the usual specification 
natural gasolines, commonly stabilized 
to a R.V.P. (Reid vapor pressure) of 
21.9 lb., and various R.V.P. specifica- 
tion L.P.G. (liquefied petroleum gases) , 
residue gas for sale, and fuel for the 
plant itself. The flow through the 
plant follows more or less the conven- 
tional method, employing counter- 
current absorption oil contact, and 
steam distillation of the fat oil. The 
method that is not so conventional 
is the practice of controlling all pres- 
sures, other than the main absorber 
pressure, with the reabsorber, which, 
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xt Single back-pressure controller serves to maintain constant 


pressure on system, thus simplifying control problem 


with its single back-pressure control- 
er, Maintains a constant pressure on 
all vessels and vent tanks through the 
distillation system and condensate until 
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Controller and indicating flowmeter 
on cooling tower 
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it enters the pipe line leading to pres- 
sure storage. 

Multistage centrifugal pumps driven 
by steam turbines circulate approxi- 
mately 16 gal. of absorption oil 
through the main absorber for each 
1000 cu. ft. of gas processed. Recipro- 
cating steam pumps handle the low- 
pressure oil circulation to the reabsorb- 
er, taking suction on a surge tank com- 
mon to both the high-pressure and low- 
pressure oil systems, and the streams of 
fat oil from both absorbers enter a 
common still for stripping. The fat oil 
from the high-pressure absorber flows 
first through a high-pressure vent tank 
to eliminate dissolved methane and 
ethane, and then to a low-pressure vent, 
to exchangers and the preheater to the 
still. 

Still vapors fractionated to end point 
flow through atmospheric cooling sec- 
tions to be condensed, and then flow 
back to the accumulator where the 
uncondensed vapors pass directly to 
the reabsorber without flowing through 
pressure-controlling equipment. The 
pressure carried on the reabsorber is 
controlled with an instrument that 
holds the desired pressure, backing up 
through all the previous vessels to 
maintain a constant pressure without 
additional pressure reducing or con- 
trolling equipment. Uncondensed 
vapors that are not absorbed on con- 
tact with the oil in the reabsorber flow 
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Hace CONTROL... : 
a MUST with HIGH PRESSURES |; 


REMOVABLE 
{ BOTTOM HOLE 
REGULATOR 


Production bottlenecks such as freezing 
surface connections, dangerous high 
working pressures and costly surface 
heaters are all positively eliminated by 
the installation of an Otis Removable 
Bottom Hole Regulator. 

The point of pressure reduction is 
moved from the surface connections to 
a depth of several thousand feet where 
bottom hole temperatures completely 
absorb all temperature loss due to gas 
expansion. This operation produces a 
natural “mile long” earthen heater 
that is the most practical heat ex- 
changer known. 

A variable rate of production rang- 
ing from 0 to 5 million cu. ft. per day 


Write for complete information and details 


OTIS PRESSURE CONTROL, INC. 


under the same predetermined low 
flowing pressure is had merely by reg- 
ulating the surface choke. The opening 
through the regulator changes auto- 
matically to allow whatever rate of 
flow is required at the surface. 

Besides positively eliminating freez- 
ing of the surface connections, the 
working pressures are reduced to a 
safe predetermined workable limit. 

The regulator is run and pulled 
under pressure on an ordinary steel 
measuring line and requires only a 
few hours for the complete installation. 

Write or call your nearest Otis rep- 
resentative for details. 


DALLAS, TEXAS 


Branches: Oklahoma City, Okla.; Houston, Texas; Hobbs, N. M. 
Representatives: Otis Eastern Service, Inc., Wellsville, New York; 


Western Pressure Control, Inc., Los Angeles, California Y% 


Export Office: 74 Trinity Place, New York City 
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to the boilers of the plant for fuel, in- 
stead of being recompressed for ship- 
ment with the usual residue from the 
main absorbing column. 

The raw gasoline from the still ac- 
cumulator is pumped to the 24-in. by 
55-ft. fractionator, operated at 200 lb. 
to manufacture the 21.9-lb. gasoline. 
Overhead condensate is pumped back 





to the column at a rate of 3:1 to pro- 
duce the desired R.V.P. gasoline. The 
excess overhead, when condensed, pro- 
duces L.P.G. which is employed as 
liquid fuel for various purposes and 
sold as such. 

The ground plan for the plant was 
adapted to the surface of the lease 
when constructed, placing the plant 
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Close clearance simplex 
steam pumps 
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boilers in the extreme southwest cor- 
ner, which is the lowest point in the 
yard. Drainage in the southeast corner 
decided where the plant pressure stor- 
age tanks were to be situated, so that 
no accident can occur that might cause 
damage to other parts of the plant 
higher up the slope. 

Following the latest development In 
natural gasoline practice and design, 
all plant and plant process piping is 
placed above the ground level, either 
carried on low concrete piers or on 
pipe and structural steel supports to 
allow for adequate head room. Welded 
fittings are employed almost exclusive- 
ly to eliminate pipe-line leaks and to 
obtain the smoothest flow of the com- 
modities when the lines change direc- 
tion. If not practicable to support the 
piping aboveground, concrete lined 
trenches are used so that all piping 
can be readily inspected and maintained 
without digging. 
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Heat-Treating Crystallized Tubing to Decrease Breakage 





Fig. 1. Furnace for heating tubing ends 


Te 


N VIEW of the present shortage in 

tubular goods and the importance 
of utilizing all materials to the fullest 
extent, it is interesting to note the 
method whereby one West Texas oil 
company has materially increased the 
service life of tubing strings. 

In nearly every instance when tub- 
ing strings had parted, it was noted 
that the break occurred at the base of 
the threads, due undoubtedly to a 
crystallized condition in the metal at 
this point. 

Experiments indicated reheating of 
the ends of all tubing lengths removed 
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from the wells would restore the metal 
to a satisfactory condition for re- 
threading and further use. 

Accordingly, the furnace shown in 
Fig. 1 was constructed so that reheat- 
ing could be done as a routine job. The 
sheet iron “tent” behind the furnace 
houses the blower that supplies an air 
blast to the 3-burner manifold. 

The tubing ends are heated to 
1400-1600 F. This region of heat is 
easily judged by the operator and py- 
rometer control is unnecessary. 


After the heated regions are air- 


Pare 


a | 
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Fig. 2. Rethreaded 2-in. upset tubing after normalizing 
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quenched the pipe is rethreaded. The 
clean appearance of the threads on 2- 
in. upset tubing is indicated in Fig. 2. 
The old threaded section is removed, 
leaving one or two threads to engage 
the dies. The length of the upset sec- 
tion is sufficient to accommodate the 
second set of threads. 

The cost of this work is surprisingly 
low and the increased life of tubing 
has materially reduced the costs of 
well operation. 

This method was developed by 
F. B. Shepard, Big Lake Oil Company, 
Texon, Texas. 
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Program of Petroleum Division A. |. M. E. 
Dallas, Texas, October 16, 17, and 18 


of the Petroleum Division of the 
American Institute of Mining and 
Metallurgical Engineers, to be held in 
the Adolphus Hotel, Dallas, Texas, Oc- 
tober 16, 17, and 18, has been an- 
nounced as follows: 


Thursday, October 16 


8:00 A. M.—Danish Room, fifteenth 
floor. Breakfast meeting for authors, 
presiding officers of technical sessions 
of the day, and Petroleum Division of- 
ficials. Subscription 75 cents. 

8:30 A. M.—Main floor. Registra- 
tion of all members, ladies, and guests. 
Registration fee $2.00 for all except 
ladies and student associates who will 
be guests of the East Texas A. I. M. E. 
Section. Copies of papers, tickets, etc., 
will be issued at time of registration. 


bry program for the Fall meeting 


Technical Session 


10:00 A. M.—Grand Ballroom. E. 
A. Stepheason, chairman; T. V. Moore, 
co-chairman. 

Address by John R. Suman, presi- 
dent of the Institute. 

“Sampling Gas Wells That Produce 
Condensate to Determine Chemical 
Composition and Phase Characteris- 
tics,” by J. M. Flaitz and A. S. Parks. 

“A Chart to Provide Approximate 
Correction for Temperature and Devia- 
tion from Boyle’s Law,” by A. D. 
Brokaw. 

1:30 P. M.—Grand Ballroom. J. U. 
Teague, chairman; R. O. Garrett, co- 
chairman. 

“Secondary Recovery Program at 
Oklahoma City,” by Dr. D. L. Katz, 
University of Michigan. 

“Practical Application of Productiv- 
ity Indices,” by W. L. Horner and 
James A. Lewis, Core Laboratories, Inc. 

“Potential Well Testing Technique 
by Back Pressure Methods in Kansas,” 
by Charles Rodd, Gulf Oil Corporation. 

“A Comparison of Marsh Funnel 
and Stormer Viscosities,” by J. E. 
Owen. 

“Natural Gas Hydrates,” by Don B. 
Carson and D. L. Katz, University of 
Michigan. 

6:00 P. M.—Chartered busses leave 
from main entrance of Adolphus Hotel 
for home of Mr. and Mrs. E. DeGolyer, 
“El Rancho Encinal.” All who have 
registered and their wives are invited 
to attend as the personal guests of Mr. 
and Mrs. E. DeGolyer. Admission by 


invitation only, which will be supplied 
at time of registration. 


Friday, October 17 


8:00 A. M.—Danish Roon, fifteenth 
floor. Breakfast meeting for authors, 
presiding officers of technical sessions 
of the day, and Petroleum Division of - 
ficials. Subscription 75 cents. 


Technical Session 


9:00 A. M.—Grand Ballroom. N. N. 
Jones, chairman; C. H. Keplinger, co- 
chairman. 

“Significance of Permeability Co- 
efficients,” by E. S. Burnett, U. S. 
Bureau of Mines. 

“The Unsteady Flow of Gas Through 
Unconsolidated Sand,” by Charles R. 
Hetherington, D. T. MacRoberts, and 
R. L. Huntington, University of Okla- 
homa. 

“An Engineering Approach to the 
Gas Lift Problem,” by C. E. Tweedle, 
Coastal Engineers. 


“The Use of Dimensional Models in 
the Study of Oil Well Performance,” 
by M. E. True and M. C. Leverett, 
Humble Oil and Refining Company. 

Noon—Executive Committee, Pe- 
troleum Division, luncheon meeting. 


Technical Session 


1:30 P. M.—Grand Ballroom. H. F. 
Beardmore, chairman; S. E. Buckley, 
co-chairman. 

“The Use of Electrical Resistivity 
Logs to Determine Some Reservoir 
Characteristics,” by G. E. Archie, Shell 
Oil Company, Inc. 

“The Fitts Pool,” by K. R. Teis, 
consulting engineer. 

“The Relation of Linear Permeabil- 
ity to the Specific Productivity Index,” 
by Frank M. Pool, Texas A. and M. 
College. 

“The Evaluation of Oil Properties,” 
by W. H. Burke, Shell Oil Company, 
Inc. 

“Pressure - Hydration Relationships 
in Heaving Shale,” by H. H. Power, 
Barnaby L. Fowle, and Joseph B. Plaza, 
University of Texas. 

7:00 P. M. to 7:45 P. M. —Cocktail 
party for all who have registered and 
their wives as the guests of the Dallas 
Petroleum Club. (Club rooms located 


in east end of main floor lobby of 
Adolphus Hotel.) 
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8:00 P. M. to Midnight—Informal 
dinner dance in Main Ballroom of Adol- 
phus Hotel for all who have registered 
and their wives. Tickets must be pur- 
chased at registration desk before noon, 
Friday, October 17. 


Saturday, October 18 


8:00 A. M.—Danish Room, fifteenth 
floor. Breakfast meeting for authors, 
presiding officers of technical session of 
the day, and Petroleum Division of- 
ficials. Subscription 75 cents. 


Technical Session 


9:00 A. M.—Grand Ballroom. 
“Forum on Reservoir Performance.” 

This session is sponsored by the Pro- 
duction Engineering Committee, of 
which A. W. Walker is chairman and 
who will preside at the session. 

“Production Under Effective Water 
Drive as a Standard for Conservation 
Practice,” by E. DeGolyer, DeGolyer- 
MacNaughton and McGhee. 

“A Study of Edgewater Encroach- 
ment in Petroleum Reservoir Sands,” 
by Frank G. Miller, U. S. Bureau of 
Mines. 


Saturday Afternoon 


State Fair of Texas will be open. Oil 
exhibit from New York World’s Fair 
will be on display. 

Football game at Fort Worth (32 
miles from Dallas), 2:00 P. M., Texas 
A. and M. vs. Texas Christian Univer- 
sity. Tickets may be purchased at 
registration desk. 


Dallas Meeting Committees 


General Committee, E. H. Blum, 
The Atlantic Refining Company, chair- 
man. 

Arrangements Committee, W. E. 
Winn, Sun Oil Company, chairman. 

Entertainment Committee, L. E. 
Tracy, The Oil Well Supply Company, 
chairman. 

Finance Committee, Lewis W. Mac- 
Naughton, DeGolyer-MacNaughton 
and McGhee, chairman. 

Registration Committee, C. B. Car- 
penter, U. S. Bureau of Mines, chair- 
man. 

Publicity Committee, K. C. Sclater, 
The Petroleum Engineer, chairman. 

Ladies Entertainment Committee, 
Mrs. F. H. Lahee, chairman. 


(Photographs of officials and speakers appear 
on pages 149 and 151). 
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Style AD, with grooved Style ADD, with grooved 


outer race; straight inner race; 1 lipped 
inner race. outer race; removable 
thrust plate. 






























Style AM, with grooved Style AC, with grooved 
inner race; straight inner race; 1 lipped 
outer race. outer race. 








Now you can have the superior performance of AMERICAN RADIAL ROLLER | 
BEARINGS for almost every heavy-duty bearing application where the load 
is ratial. Through popular demand for a wider range of these adaptable, 
reliable, durable bearings, AMERICAN has extended its RADIAL line to 


these, special designs to order are also available. AMERICAN thus becomes 


include five styles, 4 S.A.E. series and a total of 85 sizes! Supplementing | 


a single dependable source for a COMPLETE line of Radial Bearings. Each 


is a leader in its class ... designed to meet exacting engineering require- 


ments and to function flawlessly in service under the most rigorous conditions. 


Write for specifications or send us your requirements for analysis and recom- 


mendations. 


PITTSBURGH « » 


Pacific Coast Office: 1718 South Flower Street, Los Angeles, California 


AMERICA 





FILEAVY 


PENNSYLVANIA 


| 
AMERICAN ROLLER BEARING CO. | 
| 
| 


DUTY ROLLER BEARINGS 
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Petroleum Division, A. |. M. E., Dallas Meeting 








JOHN R. SUMAN, Vice-President DR. E. A. STEPHENSON E. H. BLUM, Vice-President 


Humble Oil and Refining Company, Houston, University of Kansas, Lawrence, Kansas, and Atlantic Refining Company, Dallas, Texas, 
Texas, and president of the A.I.M.E., chairman of the Petroleum Division of chairman of general committee 
will address the meeting A.I.M.E., is chairman of the morning on arrangements 


session Thursday 








E. DeGOLYER CHESTER NARAMORE N. N. JONES 
DeGolyer-MacNaughton and McGhee, Dallas, New York, New York, executive secretary, Humble Oil and Refining Company, Tyler, 
Texas, past chairman of the Petroleum Divi- Petroleum Division of the A.I.M.E. Texas, chairman of East Texas Chapter, Petro- 


leum Division, A.I.M.E. Chairman morning 
session Friday 


sion of A.I.M.E., will present paper at 
morning session Saturday 





HARRY H. POWER J. U. TEAGUE H. F. BEARDMORE 
University of Texas, Austin, past chairman of Hogg Oil Company, Houston, Texas, chairman, Amerada Petroleum Corporation, Tulsa, Okla- 
the Petroleum Division, A.I.M.E., co-author of afternoon session Thursday homa, chairman afternoon session Friday 
paper to be presented at afternoon 
session Friday 
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LANE-WELLS GUN PERFORATOR BULLETS 


Bullet 
Size 
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Deep Penetration 
Deep Penetration 
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Deep Penetration 
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Special 
Special—Flat Nose 


Full Mushroom—Flat Nose— 


Hollow Point 
Medium Mushroom— 
Truncated Point 
Slight Mushroom— 
Standard Shape—Soft 
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Lane-W ells Gun Perforator meets every 
requirement with Safety and Accuracy 


You wouldn’t try to repair a 
watch with a cold chisel or blast 
a mountain with a fire cracker. 
Each job requires the proper 
tools. So, in Gun Perforating 
Lane-Wells builds the correct 
type of equipment to “do the job 
right.” Each of the 14 types of 
Lane-Wells bullets is designed to 
do a particular job and do it 
most efficiently. From 7\”" to 7%” 
in diameter, from very hard for 


deep penetration, to soft, hollow- 


nosed, for removing casing sec- 


tions Lane-Wells Gun Perfora- 
tor bullets are the result of nine 
years of research and the experi- 
ence of nearly 33,000 successful 
jobs under almost every possible 
operating condition. 

You can be sure when you 
“Specify Lane-Wells Gun Per- 
forating” that you are getting 
the finest equipment possible to 
build, handled by carefully 
trained Field Crews—men who 
know how to “get the job done 


right.” 
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Cc. B. CARPENTER LEWIS W. MacNAUGHTON LLOYD E. TRACY 
U. S. Bureau of Mines, Dallas, Texas, chairman DeGolyer-MacNaughton and McGhee, Dallas, The Oil Well Supply Company, Dallas, Texas, 
of Registration Committee Texas, chairman of Finance Committee chairman of Entertainment Committee 








. J. M. FLAITZ T. V. MOORE JAMES A. LEWIS 
e Union Producing Company, Shreveport, Louisi- Humble Oil and Refining Company, Houston, Core Laboratories, Inc., Dallas, Texas, co- 
ana, co-author of paper to be presented at Texas, past chairman of Petroleum Division of author of paper to. be presented at afternoon 
| morning session Thursday A.1.M.E., co-chairman morning session session Thursday 
i Thursday 
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FRANK G. MILLER J. E. OWEN DR. D. L. KATZ 
U. S. Bureau of Mines, San Francisco, Geophysical Research Corporation, Tulsa, University of Michigan, Ann Arbor, co-author 
California, will present paper at Oklahoma, author of paper to be presented at of paper to be presented at afternoon 
morning session Saturday afternoon session Thursday session Thursday 
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LAUGH wits BARNEY 





Catherine: 1 shall spend my vacation 
fishing. 
Beatrice: Then why the new bathing 
suit? 
Catherine: That’s my bait. 
a oe 
“Fasten that tunic button, you!” 
shouted the sergeant-major to the re- 
cruit. “We don’t want none of that 
strip-tease stuff in the Army.” 
y y y 
Visitor: And this, I suppose, is one 
of those hideous caricatures you call 
modern art. 
Artist: No, that’s a mirror. 
,¢ @ 
Policeman: How did this accident 
happen? 
Motorist: My wife fell asleep in the 
back seat. 
yf 
“My uncle hates burglar alarms.” 
“Why?” 
“They interfere with his work.” 
yor 
Man (handing over his pay envelope 
to his wife): “You got a nice increase 
this week, dear.” 
y y y 
“Where is the man who doesn’t like 
to see smiling, cheerful faces around 
him when things go wrong?” 
“You'll find him on any golf 
course.” 
y Y y 
A garlic sandwich is two pieces of 
bread in bad company. 
tA y Y 


In the parlor there were three— 

The girl, the lamp, and he. 

Two is company, no doubt 

That is why the lamp went out. 

y y y 

She: Can you drive with one arm? 

He: Sure. 

She: Okay, have an apple. 

yoy 

“What sort of a chap is he?” 

‘He has a mechanical mind. He 
was over to see me last night and the 
lights went out and he spent the whole 
evening trying to fix them.” 

y y y 

Founp: Woman’s bag left in my 
parked car. If owner will pay for this 
advertisement she can have it. If she 
will tell my wife how bag happened to 
be there, I'll pay cost of advertisement. 


Telephone Jefferson 8100—the quicker 
the better. 
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A colored preacher, standing before 
his flock stared in dismay at the red 
blotch on his white starched bosom, 
made by an over-ripe tomato tossed 
by an unruly member of the congre- 
gation. He departed from his prepared 
sermon about the pearly gates. 

“Brothers and sisters,” he said softly, 
“there is gwine to be jes’ about ten 
mo’ minits of this hebben business. 
Then you is gwine to see all hell break 
loose!” 

yoy 

“They say swimming is the best 
thing to develop poise and grace.” 

“Yeh, didja ever get a close look at 
a duck?” 

ev # 

Boy: Say, honey, what have you got 
on for tonight? 

Girl: Nothing I couldn’r get out of 
for you dear. 

y y ¥ 

“What is a snuff manufacturer?” 

“A man who goes around putting 
his business in other people’s noses.” 

y y sf 
“How can I make anti-freeze?” 
“Hide her woolen pajamas.” 

y y y 

The man at the movies was annoyed 
by constant talking behind him. “Ex- 
cuse me,” he said, turning around, 
“but we can’t hear a word here.” 

“You don’t say so!” retorted the 
woman behind. “Well, what we're 
talking about isn’t any of your busi- 
ness!” 

y t y 

Drunk (to splendidly uniformed by- 
stander): Shay, call me a cab, will ya? 

Splendidly Uniformed Bystander: 
My good man, I am not the doorman; 
[ am a naval officer. 

Drunk: Awright, then, call me a 
boat. I gotta get home. 

y y y 

And now they’re telling about the 
Scotchman who ate an apple every day 
except during the two weeks when the 
doctor was on his vacation. 

y y y 

A young mother, having had very 
little time to get to a hospital, gave 
birth to a child on the hospital lawn. 
The father was greatly chagrined upon 
receiving a bill marked “Delivery room 
and maternity ward, $160.” Greatly 
upset, he wrote to the authorities, care- 
fully explaining that he did not have 
to pay this fee because of the child 
having been born on the lawn. 

Several days.later he received a bill 
marked “Green fees, $160.” 
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Father (facetiously): Don’t yoy 
think our son gets his intelligence from 
me? 

Mother (likewise) 
I’ve still got mine. 


He must have. 


yf 

Information Clerk: Madan, this 
train goes to Omaha and points West. 

Madam: Young man, I want a train 
to Oshkosh, and I don’t care which 
Way it points. 

q - q 

A lawyer was always lecturing his 
office boy, whether he needed it or not. 
One day he overheard this conversa- 
tion between the boy and one em- 
ployed next door: 

“How much does he pay you?” asked 
the latter. 

“IT get $5,000 a year,” replied the 
lawyer’s boy, “ten dollars a week in 
cash and the rest in legal advice.” 

7 y y 

George: 
she’s been shopping when she hasn't 
bought a thing? 

Mae: Why does a man say he’s been 
fishing when he hasn’t caught any- 
thing? 


Why does a woman say 


q y y 

“Hey, John,” called out the service 
station attendant, “Your doctor is out 
here with a flat tire!” 

“Indeed! 
ject!” came the voice of the boss from 
the rear of the building. “Diagnose 
the case as flatulency of the perimeter 


A most interesting sub- 


and charge him accordingly!” 
y y Y 
Explorer: The jungle was all around 
us. Ammunition, food and whisky had 
run out, and we were parched with 
thirst! 
Listener: But wasn’t there any 
water? 
Explorer: Sure. But it was no time 
to be thinking of cleanliness. 
g 5 A 7 


“Darling, I could sit here and do 
nothing but look at you forever.” 

“Yeah, that’s what I’m beginning to 
think, too!” 

y y y 

Life isn’t very fair to us men. When 
we are born, our mothers get the com- 
pliments and the flowers. When we are 
married, our brides get the presents and 
publicity. When we die, our widows 
get the insurance and the winters in 
Florida. 

y 5 5 

Artist: (’'m not going to ask you to 
pose in the nude today. I want you to 
wear a costume. 

Model: Have you got anything spe- 
cial in mind? 

Artist: Yes, getting this picture fin- 
ished. 












































BAKER CEMENT WASH-DOWN WHIRLER FLOAT SHOE 
























































BAKER CEMENT 
' WASH-DOWN WHIRLER FLOAT SHOE 


THE BEST TIME to do a cement job is the FIRST TIME... and field results have 
proved conclusively that the best chance for a successful “first time” job is by 
using Baker Cement Wash-Down Whirler Equipment. 


The hazard of channeling can be reduced to a minimum if uniform cement 
distribution is secured at the critical cementing point, the shoe joint... and that's 
the assurance you have when a Baker Cement Wash-Down Whirler Shoe 
(usually in combination with a Baker Cement Float Collar) is on your casing 
string. 


When the fluid strikes the baffled ports in a Baker Cement Wash-Down 
Whirler Float Shoe or Wash-Down Whirler Guide Shoe, a downward and then 
an upward whirling motion results. When running in casing, this whirling action 
provides a means of disintegrating and washing away bridges. When cement- 
ing, the whirling motion, imparted first to the fluid preceding the slurry and then 
to the slurry itself, washes the formation and properly prepares the hole. It then 
assures best possible distribution of a uniform body of cement around the shoe 
and the shoe joint. It is this uniform cement distribution that reduces the hazard 
of channeling to a minimum, and often saves a costly recement job. 








For sales, service or information concerning Baker Cement Whirler Equip- 
ment, contact the nearest Baker office or field representative. 


MAIN OFFICE AND FACTORY: 6000 South Boyle Avenue 
P. O. Box 127, Vernon Station, Los Angeles, Calif. 


CENTRAL DIVISION OFFICE AND FACTORY: 6023 Navigation Boulevard 
P. O. Box 3048, Houston, Texas 


EXPORT SALES OFFICE: 19 Rector Street, New York, N. Y. 


(1) THREADED CONNECTION FURNISHED TO FIT ANY TYPE 
CASING. Baker Floating Units can be furnished with threaded con- 
nection to fit the specifications of your casing. (Float collars can 
be furnished with both “female” and “male and female” threaded = 
connections.) Manufacturing precision assures thread uniformity | 
and accuracy. 


(2) STRENGTH. The seamless steel casing shoe into which the con- = 
crete plug and Plastic BALL-TYPE Valve Assembly are securely — 
anchored, provides a unit ee Be ee eee 

est and heaviest string of casing with an ample factor of . 


(3) POSITIVE, LEAK-PROOF BACK-PRESSURE VALVE. The buoy- 
ant Plastic BALL-TYPE Back-Pressure Valve floats in the cement 
slurry or rotary mud and instantly forms a leak-proof double seal 4 
against a narrow, tough rubber ring (backed by Plastic and com- 
crete) < the slightest reversal of pressure. Here is Valve Efficiency __ 
at its best. : 


(4) AMPLE CIRCULATION AREAS. The correctly designed, stream- — 
lined Valve Assembly provides passageways ample for any circu- __ 
lating or cementing operation...a fact attested to by actual field 
performance under the most severe operating conditions. 


(5) BAFFLED WHIRLER PORTS provide wash-down whirler action 
so important in washing away bridges, preparing formation to re- 
ceive the slurry, and uniform cement distribution. Here is 
the ultimate in Cementing Efficiency. 


(6) EASY DRILLABILITY results from the internal construction of 
Baker Formula Concrete and Plastic...the Plastic BALL-TYPE Valve _ 
Assembly being set on end in the concrete plug to present a mini- — 
mum cross-sectional area to the drilling bit. The concrete and the 
Plastic are quickly drilled up and circulated out of the hole. eS 
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Product No. 120 — Baker Cement Wash-Down Whirler “Float Shoe oa 
(‘The Baker Wash-Down Whirler principle is also available in a Guide Shoe) — 
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IN THE INDUSTRY 


WITH MEN 












Gravy H. VauGHN, president of 
Big West Drilling Company of Dallas, 
Texas, was recently appointed director 





GRADY H. VAUGHN 


of producing operations in District 3 
by Petroleum Codérdinator Harold L. 
Ickes. Vaughn will make his headquar- 
ters in Houston, Texas. 

omeaneti : 

H. F. Winnam has been transferred 
from Kilgore, Texas, as division engi- 
neer for Shell Oil Company to district 
superintendent at the company’s White 
Castle, Louisiana, headquarters. 

<> 

RicHARD M. ZIMMERLY, recently 
transferred to Midland, Texas, by the 
Humble Oil and Refining Company, 
will marry Miss Yvonnie Mae Suggs of 
Andrews, Texas, September 22. The 
wedding will take place in Socorro, 
New Mexico. The couple will reside in 
Midland. 

—— 

HENRY WARREN WILSON is now 
president of the Panhandle Producing 
and Refining Company, Wichita Falls, 
Texas. He succeeds the late William 
Rhodes Davis, Houston, Texas. Wilson 
was a vice-president of W. R. Davis 
and Company. It is also expected that 
Wilson may be named as head of the 
Davis company with headquarters at 
Houston. 

ee 

H. N. Grets, president of the Deep 
Rock Oil Corporation, recently award- 
ed 113 employees service emblems for 
20 and 25 years’ employment. 
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James ANDERSON, Humble Oil and 
Refining Company, Houston, Texas, 
has been elected treasurer of that com- 
pany. He succeeds R. L. BLAFFER, for- 
merly chairman, who retired August 4. 

—_ <> - 

J. J. Sverrz, Jr., and D. L. BARRETT 
are new assistant managers of the fuel 
oil department of the Standard Oil 
Company of New Jersey. 

<P a 

E. L. Witson, Maracaibo Oil Explo- 
ration Corporation, is chairman of the 
Dallas attendance and golf committee 
for the Texas Mid-Continent Oil and 
Gas Association’s Convention to be 
held October 9, 10, and 11 in Beau- 
mont, Texas. Wilson’s committee will 
arrange for the Dallas delegation to 
attend the meeting and select the local 
team to compete in the golf tourna- 
ment, —— 


JoHN Pearce, Mid-Continent repre- 
sentative of the Colona protector di- 
vision of the Pittsburgh Screw and 
Bolt Corporation, was seriously injured 
in a three-car accident near Olney, 
Illinois. Pearce suffered a fractured 
skull, a badly mangled arm, and in- 
ternal injuries. 

os -—<>- — 

Henry D. LAupERDALE, Mercedes, 
Texas, is new chief of the oil and gas 
division of the attorney general’s di- 
vision at Austin, Texas, succeeding 
James P. Hart, who resigned to enter 
private practice. 

<> a 

O. B. Hausam, drilling contractor, 
was injured in an auto accident near 
Coweta, Oklahoma. It was reported 
that Hausam sustained a broken leg, a 
broken rib, and several cuts and bruises 
about his face and head. 

<> —-— 

JoHN Wem VANTINE, 84, died of 
injuries received from an automobile 
accident. Vantine was a veteran of 72 
years experience in the Pennsylvania 
oil fields and was given the title of 
“grand old man of the oil industry” at 
the International Petroleum Exposi- 
tion in Tulsa, Oklahoma, in 1938. 

etre ee 

JouHn W. THompson, Oklahoma 
City, Oklahoma, driller, was killed 
when the well on which he was work- 
ing blew out ‘and caught fire near 


Guthrie, Oklahoma. 
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Harvey Parks, superintendent of 
the Sun Oil Company in West Texas, 
drowned in Red Bluff dam lake when 
he attempted to swim from a raft to 
shore. The lake is near Odessa, Texas, 


Dr. Gustav EcLorr, Universal Oj] 
Products Company, Chicago, Illinois, 
and chairman of the Scientific and 
Technical Committee of the Interna- 
tional Petroleum Exposition, will ad- 
dress the annual meeting of the Na- 
tional Petroleum Association to be held 
in Atlantic City, New Jersey, Septem- 
ber 17 on the subject, ““National De- 
fense Chemicals from Petroleum.” An 
address will be made September 18 by 
Lord Marley, deputy speaker of the 
House of Lords and formerly under- 
secretary of state for war of Great 
Britain. His discussion will cover regu- 
lation of business and labor relations in 
Great Britain. 

<> 

ERNEsT C. ARNOLD is new oil and 
gas inspector for the Osage Indian 
Agency. He assumed his duties Septem- 
ber 1, having transferred from the 
Geological Survey to the Bureau of In- 
dian Affairs. 

<> 

Frep H. HaGGcerson was elected a 
director of Union Carbide and Carbon 
Corporation at a recent meeting of the 
directors held in New York. He is 
vice-president of the corporation, pres- 
ident of the Union Carbide Company, 
and president of the companies in the 
Electro-Metallurgical group. Hagger- 
son has been with thie corporation more 
than 20 years. 





CoLoneE. W. 
F. ROCKWELL, 
president of the 
the Pittsburgh 
Equitable Me- 
ter Company, 
Pittsburgh, 
Pennsylvania, 
has been ap- 
pointed a Na- 
tional Council- 
lor of the 
Chamber of 
Commerce of 
the United 
States to repre- 
sent the Association of Gas Appliance 
and Equipment Manufacturers. 

———<S>- — 











COL. W. F. ROCKWELL 


E. E. Spicer has become sales repre- 
sentative for Bradford Motor Works in 
the State of Kansas. Spicer was for- 
merly with Frick-Reid Supply Corpor- 
ation as manager of company stores at 
Russell and McPherson, Kansas, and 
Ada, Oklahoma. Recently he has been 
associated with the Buda Engine Com- 
pany. 
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No. 1 on the Ross Lease in Wichita ‘Gail 
5,470’ to 5,515’ with a Bucyrus-Erie 36- 
der. While we do not recommend use 
36-L at depths so far beyond its rated c 


ample reserve strength and power for han 
drilling and servicing to the 3,500’ formati 
for which the machine was designed. 


Says Mr. Hipp about the performance, ty 
36-L handled this work with the same ease/and 
efficiency that I have experienced on 4,000’ 


wélls. It had ample power at all times: We 
had to splice 1,000’ of %” cable to the/ Sher 
on the bull reel, so you may see there was con- 
siderable weight (x) in -cable to handle in 
addition to the 2,500 lbs. of tools™ We also ran 
a 4” liner in this well and-5,500’ of 2” upset 
tubing over our calf reel with three lines.” 


Can you use a 36-L on your operations? Please 
get your order in as promptly as possible be- 
cause, though we are working our big factories 
day and night, it is hard to keep up with our 
defense orders and the requirements of our oil, 
mine, and construction customers. 


(x) Total weight tools and cable — 9,250 Ibé. 























Curtis L. Wit- 
SON, who has been 
connected with the 
Montana School of 
Mines at Butte, 
Montana, for the 
last 20 years, and 
the last 13 years as 
professor of metal- 
lurgy and head of 
the metallurgy de- 





partment, has been 
appointed Dean of 
the Missouri School of Mines and 
Metallurgy at Rolla, Missouri. Dr. Wil- 
son succeeds Dr. William R. Chedsey, 


CURTIS L. WILSON 


resigned. 

Dr. Wilson is a member of the 
American Institute of Mining and 
Metallurgical Engineers, The American 
Chemical Society, and the Montana So- 
ciety of Engineers. He is the author of 
numerous articles in the technical press 
and a book dealing with the metallurgy 
of copper is expected to be off the press 
in the near future. 


“a 
<—_ 


JoHN N. SHUFFLER, engineer, In- 
gersoll-Rand Company, has been trans- 
ferred from 11 Broadway, New York, 
New York, to 117 West Chippewa, 
Buffalo, New York. 


<> 


J. C. Hunter, Abilene, Texas, pres- 
ident of the Mid-Continent Oil and 
Gas Association, who formerly served 
as the personal representative of the 
governor of Texas on the Interstate Oil 
Compact Commission, has been asked 
to continue in that capacity by Gover- 
nor Coke Stevenson. Hunter had been ap- 
pointed by former Governor O’Daniel. 


Rospert E. ALLEN is now in the of- 
fice of Petroleum Coérdinator HAROLD 
L. Ickes, Washington, D. C., as Direc- 





ROBERT E. ALLEN 


tor of Production. Allen was formerly 
chairman of the Petroleum and Natu- 
ral Gas Conservation Board of Alberta, 
Canada. 
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Harotp G. SmitH, former chief 
engineer of the automotive division of 
the Buda Company, Harvey, Illinois, 
has been promoted to executive engi- 
neer of Buda in charge of all engineer- 
ing of automotive, marine, industrial, 
and radial Diesel engines. The an- 
nouncement was made by R. K. 
MANGAN, executive vice-president. 
Well-known in the engineering field, 
Smith is a member of the S. A. E. and 
> A. ME. 

F. A. WaARTERFIELD, JR., chief engi- 
neer of the Oklahoma Pipe Line Com- 
pany, has been transferred to the Plan- 
tation Pipe Line Company, where he 
is now vice-president. O. C. Non- 
WEILER, southern division engineer of 
the Carter Oil Company at Shreve- 
port, Louisiana, succeeds W arterfield. 
Myron A. Wricut of Seminole, Okla- 
homa, succeeds Nonweiler and Cari 
G. HARRINGTON, eastern division senior 
petroleum engineer at Mattoon, Illinois, 
goes to Seminole as division engineer. 

Russect N. Keppec has been named 
president of the Standard Oil Company 
of Pennsylvania. Elected directors of 
the company are G. FE. Buspar and H. 
W. CHAPIN. 


W. B. MarsHact, formerly assistant 
sales manager of the conveying and 
engineering products division of the 
Chain Belt Company, Milwaukee, Wis- 
consin, has been made sales manager of 
that division. B. E. Sivyer, formerly 
San Francisco, California, branch man- 
ager, is now in Milwaukee as assistant 
sales manager of the chain belt and 
transmission division. S. Y. WARNER 
will replace Sivyer as branch manager 
at San Francisco. 


Ermer W. PeEHRSON was recently 
appointed chief of the Economics and 
Statistics Branch, U. S. Bureau of 
Mines. The appointment was an- 
nounced by Dr. R. R. Sayers, director 
of the Bureau, who also stated that the 
Bureau’s economics and statistics ac- 
tivities will be greatly expanded to 
meet the increased needs of the defense 
agencies and to fill a long-recognized 
need for additional statistical data on 
the mineral industries. 

Pehrson, who is a mining engineer 
and economist, has been serving as ac- 
tive head of the economics and statis- 
tics branch since the retirement of 
James W. Furness in May, 1940. He is a 
member of the Interdepartmental Com- 
mittee on Strategic Materials, and the 
Army and Navy Munitions Board 
Committee on Strategic Materials, 
Specifications and Storage, and is secre- 
tary of the Minerals Advisory Com- 
mittee to the Army and Navy Muni- 
tions Board, 





JoHN Morse, 
son of Colonel 
Robert H. Morse, 
president of Fair- 
banks, Morse and 
Company, was 
killed in an auto- 
mobile collision on 
the approach of the 
Golden Gate Bridge, 
San Francisco, Cali- 
fornia, August 22.) on 
Young Morse had * on 
been assistant manager of the com- 
pany’s San Francisco branch since last 
April, when he resigned from the navy 
because of an eye deficiency. 


A. V. HoENtc, vice-president in 
charge of oil production for the Indian 
Territory Illuminating Oil Company, 
recently absorbed by Cities Service Oil 
Company, has resigned, according to a 
statement by H. R. Straight, presi- 
dent of the latter company. Hoenig’s 
resignation, which became effective 
September 1, had been considered for 
some time to permit him to devote his 
entire time to personal properties. 


ParkeER L. MELVIN, president of the 
Towne-Melvin Oil Company, the 
Pennsylvania Grade Crude Oil Associa- 
tion, and a member of the Independent 
Petroleum Association of America, has 
been appointed by GoverNor JaMEs 
of Pennsylvania to represent that state 
on the Interstate Oil Compact Com- 
mission. Melvin has served as official 
observer on the Compact Commission 
for the State of Pennsylvania. 


Wricht W. Gary was recently ap- 
pointed Director of Refining in the 
office of the Petroleum Coérdinator for 





(Universal Press Photo Service) 


WRIGHT W. GARY 


National Defense, Washington, D. C. 
He has been assistant to the vice-presi- 
dent of the M. W. Kellogg Company 
for the last six years. 
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“THE CORRECT ANSWER IS “YES”. 
WHEN YOU USE PEASE CONTINUOUS 
BLUEPRINTING MACHINES ..... 


they outsell all other makes combined! 


MODEL ‘‘22’’. . . finest and fastest of the streamlined 
family of continuous blueprinting machines, has Sliding 
Contact (gives 2434 inches of uninterrupted “vacuum- 
like” exposure area); Three Speed Lamp Control 
(operating speed remains the same while lamp amper- 
age can be changed to accommodate variable tracings) ; 
Actinic ““No-Break” Arc Lamps (give unequalled uni- 
form light); Horizontal Water Wash (eliminates 
bleeding and avoids wrinkles) ; Quick Change Chemi- 
cal Applicator System (from Blueprints to Negatives 
in 30 seconds) ; and nine 8” diameter Aluminum Dry- 
ing Drums (makes prints “flat as hung wallpaper’’). 
Actual production speed in excess of 28 feet per min- 
ute. Made in 42” and 54” sizes. 


MODEL ‘‘22-16"’... combination of the “22” Printer 
and the “16” Washing and Drying Machines, has 
Sliding Contact, Three Speed Lamp Control, Actinic 
“No-Break” Arc Lamps, Horizontal Water Wash, 
Quick Change Chemical Applicator System, and five 
8” diameter Aluminum Drying Drums. Actual produc- 
tion speed 20 feet per minute. Made in 42” and 54” 
sizes. 

MODEL‘‘'16"’. . . has Sliding Contact, One Speed Arc 
Lamps, Horizontal Water Wash, Quick Change Chemi- 
cal Applicator System, and five 8” diameter Aluminum 
Drying Drums. Actual production speed 20 feet per 
minute. Made in 42” and 54” sizes. 


MODEL ‘‘12’’. . . smallest of the continuous stream- 
liners, has Sliding Contact, One Speed Arc Lamps, 
Horizontal Water Wash, Quick Change Chemical 
Applicator System, and five 6” diameter Aluminum 
Drying Drums. Actual production speed 12 feet per 
minute. Made in 42” size only. 

Descriptive literature on Pease Blueprinting Equipment 


will be sent upon request; merely indicate machine in 
which you are primarily interested. No obligation. 


THE C. F. PEASE COMPANY 


2613 WEST IRVING PARK ROAD 
RCHICAGO + ILLINOIS. 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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O.K. Rod Catcher 


NEW catcher for use in sucker 
rod strings, which is said to 


catch the string within 3 to 6 in. 
when a break occurs, is being marketed 
by the O. K. Tool Company, P. O. 
Box 54, Huntington Park, California. 
The quick action of this rod catcher 
is obtained through the application of 
a new principle that makes the setting 
of the slips independent of the falling 
of the rod string. 

The O. K. Rod Catcher con- 
sists of a mandrel upon which 
are mounted the slip expander 
cone, the slip assembly, slip as- 
sembly balancing spring, and a 
heavy, square, helical operating 
spring. The upper end of the 
mandrel is equipped with a 
sucker rod coupling, and the 
lower part is encased in and at- 
tached to the body, which also 
supplies a pin connection for 
attaching the rod catcher in the 
string. 

The rod catcher is made up 
at any desired point in the rod 
string. While being run into 
and out of the hole, and at all 
times during pumping, the 
weight of the rods below the 
catcher keeps the slip assembly 
retracted and the other parts in 
their proper positions. The bal- 
ancing spring prevents the slips 
from being expanded during 
running-in and pumping. 

When a break occurs in the 
rods, the tension in the rod 
catcher is released and _ the 
square spring instantly expands, 
drawing the slip expander 
downward between the slips. 
This spreads the slips outward 
into engagement with the wall 
of the tubing where they catch 

EJ and hold the pump and all rods 
below the break. This action is effec- 
tive in catching the rod string within 
from 3 to 6 in., it is stated. 


—_—_ 
iif; 
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The slip area provided is extra large 
to prevent damage to the tubing, and 
the cross-sectional area of fluid passage 
through the catcher is greater than the 
area of the passage through the pump 
valves and seat. No rod guide is re- 
quired except when the catcher is be- 
ing used in a combination tubing 
string. The tool is keyed to prevent 
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relative rotation of the parts, thus per- 
mitting backed-off rods to be made- 
up in the usual way. 

An illustrated bulletin has been 
issued describing the O. K. Rod Catch- 
er, which will be sent upon request by 
O. K. Tool Company. 





Midget Marvel Flexarec 
Welder WT-1 


| use in welding light gauge 
metal, castings and driveshafts, 
general maintenance, and light produc- 
tion work, a new Flexarc welder is 
announced by Westinghouse Electric 
and Manufacturing Company, East 
Pittsburgh, Pennsylvania. 

Known as the Midget Marvel WT-1, 
this a-c. welder comes complete with 
all accessories, even to the primary 
cable for hooking-up the power line. 
Included in the accessories are electrode 
lead and holder, work lead, helmet, and 
a supply of electrodes. 

a. pee eeg 


| 





Sensitive adjustment of the welding 


current over a range from 20 to 140 
amp. is provided by 15 steps with cor- 


rectly proportioned increments be- 
tween steps. Full load rating is 110 
amp., 30 minutes, 30 load volts, when 


used on 220-volt, 60-cycle lines. The 
cost of power consumption averages 
about 5 cents an hour depending on 
local power rate. 

The unit is very compact. Approxi- 
mate dimensions are 14'4 by 12% by 
20 in. long. Weighing only 160 Ib., the 
welder is supported on casters to 
facilitate mobility. 
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Trackson's MD6 
Pipe-Layer 


.. COMPANY an- 
nounces a new Model MD6 Pipe- 
Layer, a tractor side-crane that mounts 
D6 model 
advantage of the in- 


on the new “Caterpillar” 
and takes full 
creased power, ease of control, and 
other improvements built into this 
latest “Caterpillar” tractor. 

The new MD6 Pipe-Layer has a lift- 
ing capacity ranging from 7300 Ib. at 
700 Ib. at 4 ft. 


overhang, and is one of a complete line 


12 ft. overhang, to 23, 


of Trackson Pipe-Layers available with 
lifting capacities to 67,000 Ib. 





husky, 
side-cranes provide ample power, speed, 


These 


job-proved tractor 


and traction for the strenuous service 
of cross-country pipe-line construc- 
They lift, 
carry, and bend pipe, have super-high 
lifting 
Ww eight, can carry their loads anywhere 


tion, it is stated. lower, 


capacities in proportion to their 


at tractor speeds, and can operate easily 
in cramped quarters, the manufacturer 
asserts. Equipped with the Trackson 
“Anglefiller,” the same machine will 
bulldoze, backfill, level, and spread. 
Compact and agile, these machines 
do many other jobs well, in addition 
to their principal functions of cross- 
country pipe-laying, being equally 
useful tank farms, 
etc., for all sorts of heavy lifting and 


around refineries, 


lugging work. 

The newly announced MD6 Track- 
son Pipe-Layer is shown here. Bulletin 
459, available Trackson Com- 
Milwaukee, Wisconsin, or from 


from 
pany, 
“Caterpillar” dealers, presents complete 


details. 
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TOP NEEDLESS 


NEW Guorall TESTING METHOD INSURES 100% HARD- 
NESS UNIFORMITY IN MacCLATCHIE “MONEY - SAVERS” ! 


A new testing method, specially developed for the new 

















improved ‘‘Money-Savers,’’ covers the entire inner bore 
and reveals any soft spots that would cause premature 
breakdown. With this fool-proof hardness test, you 
get longer service life than ever before from every 


MacClatchie Liner you use! 


IF YOU HAVEN'T INSTALLED A SET FOR THE LAST SIX MONTHS 
.. Qwitch VYlow T0 THE NEW, IMPROVED “MONEY-SAVERS” 














» 'Money-Savers'' Are Quickly Re- 


) tough, long-wearing liner with uni- 
placed. The wear-free gland can be 


have no soft spots to wash out or pit 
form wall thickness on al/ sizes— 


—a feature the new testing method 




























instantly slipped off the worn liner 
and placed on the new one, effect- 
ing important savings because you 
buy only the liner itself when renew- 
ing ‘‘Money-Savers."’ Saves both re- 
placement and shipping costs. 


“*Money-Savers'’ Are Light in 
Weight. The patented process by 
which they're made produces a 


both master and reduced — thus 
greatly lowering liner weight and 
saving shipping costs. On large for- 
eign shipments, savings of several 
hundred dollars have been made this 
way. 


**Money-Savers'’ Give Longer Life. 
Actual field tests have shown that 
these liners consistently out-wear 
costlier makes. ‘‘Money-Savers”’ 





There are More MacClatchie Liners Used Than 


proves on every liner. Result... 
Greater operating economy at lower 
unit cost. 

For savings you can count in dol- 
lars and cents, make sure you specify 
new improved ‘'Money-Savers’’ on 
your next liner installation. Avyail- 
ible direct from factory — or from 
your nearest supply house — in all 
popular sizes for any make of pump, 





Any Other Make — Quality is Responsible! 


MacCLATCHIE MANUFACTURING COMPANY 


Mid-Continent Distributor: HAKE TOOL COMPANY, Houston, Texas 
SALES AND SERVICE CO., Casper Wyoming - 


COMPTON, CALIFORNIA 





* Rocky Mountain Representative: MOUNTAIN 
Foreign: GEORGE R. WOODS, 17 Battery Place, New York City 
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Brewster's New 
Complete Light Rig 


OBILITY and ease of transpor- 
tation were first and foremost 
in the minds of the engineers when 
they designed the Brewster Model 
FP-60-W Portable Rig, now in pro- 
duction by the Brewster Company, 
Inc., of Shreveport, Louisiana. 
The 45 1-ft. der- 
rick of the Model 
FP-60-W is com- 
pletely galvanized, 
and is raised as a 
single unit com- j 
plete with crown 
block, by the large 
quadrant gear and 
small pinion drive. 











A transmission with four speeds for- 
ward and one reverse gives the engine 
exceptional flexibility. 

The drawworks drum is of the float- 
ing type, mounted on a live drumshaft 
and driven through a Twin-Dise fric- 
tion clutch mounted between drum 
and bearing supports. 

Rotary drive is through another 
Twin-Dise friction clutch mounted on 





connected or disconnected position 
without opening the front door, A 
window in the door allows the opera- 
tor to determine visually the Position 
of the circuit breaker. An interlocking 
arrangement prevents lowering or rais- 
ing a closed circuit breaker. 

External surfaces of the equipment 
have a special corrosion-resistant finish 
and the inner surface of the roof and 
side sheets are lined with pulverized 
cork to prevent troublesome condensa- 


tion. 





Self-Orienting Full-Gauge 
Deflecting Tool 








NEW TYPE of full-gauge de- 
flecting tool, which is self-ori- 
enting and is run into the hole with- 






The worm reducer 
used on the quad- 
rant drive serves as 


locking devices for N77) 


the derrick at all p 
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out the use of orienting clamps or 
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=< surveying instruments, is being mar- 
ee keted by the Eastman Oil Well Sur- 
veying Company of Dallas, Texas, and 
Long Beach, California. Known as the 
Driftmaster, the new tool is used for 





times. The front 
opening of the der- 
rick is 32% ft. 








high. Removable 
all- welded side 
braces strengthen 
both front legs and 
add stability to the 
entire derrick. The 
raising mechanism 
serves as rear brace — 

for the derrick. - 

With these braces 

guy wires are unnecessary. The base of 
the derrick is 10 ft. square, thus allow- 
ing an unusually large floor for drill- 
ing operations. 


Metal-Clad Switchgear 


ETAL-CLAD switchgear spe- 

cially designed for locations 
where the gear may be subject to cor- 
rosive and hazardous atmosphere is an- 
nounced by the General Electric Com- 
pany, Schenectady, New York. This 
vertical-lift-type switchgear is avail- 
able in ratings to and including 15,000 


uX 





volts with breaker ratings as high as 
500,000 kva. to control incoming lines, 
feeders, and motors. The equipment is 
for either indoor or outdoor installa- 
tion. 
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the other end of the live drumshaft. 
For more complete information and 

specifications write or phone the Brew- 

ster Company, Inc., Shreveport, La. 


The new equipment has all the 
advantages of G-E standard metal-clad 
switchgear in general industrial serv- 
ice, plus a number of special features 
to meet the requirements of the in- 
dustry, it is stated. 

Its removable front and rear panels 
are fitted against a neoprene-covered 
felt gasket retained in a protecting 
channel. The gasket combines the com- 
pression qualities of felt with the gas- 
resisting qualities of neoprene. 

Junctions between floor plate, side 
sheets, and top cover are sealed with 
compound retained in built-in chan- 
nels. Construction of the complete 
housing is as an individual unit, facili- 
tating addition of circuit units. 

The secondary control devices are 
mounted within each enclosure in a 
separate explosion-proof box. This con- 
sists of a heavy, reinforced cast box 
sealed to insure complete protection of 
the operating equipment. 

The oil circuit breaker in the equip- 


ment can be raised or lowered to the 





hole straightening, con- 
trolled directional drill- 
ing, and sidetracking 
cement plugs. Features 
asserted for the Drift- 
master are that it auto- 
matically orients itself 
on the bottom to the 
low side of the hole and 
can be pointed to drill 
in any desired direction. 
The only survey opera- 
tion necessary before 
running the Driftmas- 
ter is that a drift indi- 
cator or a_ single-shot 
reading be taken. The 
tool is then run on the 
drill pipe in the same 
manner as running the 
ordinary bit. The use of 
orienting equipment is 
not required, nor does 
the hole have to be rat- 
holed or reamed, it is 
stated. 

The Driftmaster em- 
bodies some of the fea- 
tures of the well-known 
knuckle joint type of 
deflecting tool and in- 
cludes in addition the 
self-orienting mechan- 
ism, which, .through 
eliminating the need for 
orientation while run- 
ning-in and subsequent 
checking with survey- 
ing instruments, saves 
time and avoids drilling 
delays, according to the 
manufacturer. 
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Arc-Welder Control Box 


URTHER improvement in Dual 
Continuous Control for arc-weld- 
ing machines, in the form of a new 
welder control box of advanced design 
and construction, is announced by The 





Lincoln kiectric Company, Cleveland, 
Ohio. 

Enhancing the benefits of Dual Con- 
tinuous Control, the new box, desig- 
nated “Type G”’, (see accompanying 
illustration), prevents accidental con- 
tact with live parts, increases accessi- 
bility, permits wiring with flexible or 
rigid conduit, or rubber-covered mul- 
tiple-conductor cable, and eliminates 
dangers from unintentional loosening 
of the lifting hook, it is stated. 

An important feature of the new 
box is the fact that there is a separate 
compartment for all a-c. circuits, in- 
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9. Box-type ditcher boom. 
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The above are only a few reasons why more 
and more people are picking “Clevelands” ... 
Complete information is yours for the asking 


THE CLEVELAND TRENCHER COMPANY 


Pioneer of the Small Trencher 
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cluding push button, and another sep- 
arate one for d-c. terminals. 

Both a-c. and d-c. compartments 
have a snap catch that holds the door 
in closed position. The a-c. compart- 
ment door also has screws for locking 
to prevent any unauthorized person 
from opening the compartment and 
touching live parts. The catch, how- 
ever, holds the door in closed position 
in case the screws should accidentally 
or temporarily be left out of their 
proper places. On the d-c. compart- 
ment, the snap catch feature of the 
door makes the terminals readily ac- 
cessible without the use of tools and, 
at the same time, provides a complete 
cover for the terminals when the door 
is closed. 

Another important feature of the 
“Type G” control box is the improved 
design and construction of the lifting 
hook. 

The hook is made of round stock, 
bent to the form of a loop, arc-welded 
to the sub-panel of the control box on 
one end and looped over a cap screw 
on the other. The cap screw is fastened 
into an angle piece, which is arc-welded 
to the frame. 

Special non-shorting lugs, which 
lock themselves in proper position be- 
fore they can be bolted to the input 
terminals of the starter, prevent the 
possibility of blowing up the input 
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lines due to shorted input lugs because 
of careless maintenance. 

The control box is permanently 
grounded to the motor and generator 
frames through the mounting bolts to 
take care of special inspection rules 
that require that both the ‘control box 
and the frame should be grounded. This 
feature makes it possible to ground 
both the control box and the machine 
by simply grounding the conduit that 
leads to the box. 





Heat Resisting Qualities of 
Standard V-Belts Increased 
gag pany construction V-belts 


in the past have been recommend- 
ed by The B. F. Goodrich Company 
only for operations in temperatures of 
less than 130°F. Specially compounded 
heat-resisting V-belts were supplied for 
temperatures greater than 130°F. 
The company now announces that 
as a result of development and research 
it has been able to increase the heat- 
resisting qualities of its standard V- 
belts so that they are now fully equal 
to the special black heat-resisting belts. 
For this reason the special black heat- 
resisting construction is discontinued, 
and the standard belts can be ordered 
from stock for drives on which the 
heat-resisting belts have previously 
been necessary. 


ck “CLEVELANDS” 
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Wilson Transformer 
Arc Welders 


NEW line of a-c. transformer 
A welders in 300-, 500-, 750-, and 
1000-amp. capacities has been an- 
nounced by Wilson Welder and Metals 
Company, Inc., New York. 

Known as Model TW, these welders 
are completely self-contained units. 
They are designed for 220-, 440-, or 
550-volts, 25- or 60-cycle current. 
When arranged for 220- and 440-volt 
operation, single phase, either voltage 
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can be brought into use by a recon- 
nection of the leads, which are brought 
outside the unit. 

The new welders have a wide range 
of current output and continuous step- 
less current regulation is provided over 
the entire range by means of a hand 
crank on top of the machine. This 
crank makes it possible to rapidly shift 
the setting as changes are made from 
one class of work to another. 


The Model TW conforms to 
N.E.M.A. requirements, and is said by 
the manufacturer to operate coolly, be- 
cause of divided construction of the 
coils, which allows greater surface area 
to be exposed to the cooling air. All 
coil covering is spun glass fiber, heat- 
resistant, Class BB insulation, providing 
trouble-free operation even if used con- 
tinuously at maximum settings. 

On 60-cycle units, all sizes are fan 
cooled except the 300-amp. size, which 
is cooled by natural draft. On 25-cycle 
units, all sizes are fan cooled. The 60- 
cycle units have high and low range 
switches, whereas the 25-cycle units 
have only one range. This low range 
switch provides current adjustments on 
the 500-amp. size from 40- to 650-amp. 
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Power factor correction is included in 
all models for 60-cycle operation ex- 
cept the 300-amp. size. Welders built 
for 25-cycle operation do not have 
power factor corrected. Efficiency of 
all the TW units is approximately 80 
to 85 percent. 





Valve Positioner 


P Nprid valve positioner for dia- 
phragm-operated valves has been 
developed that provides for the op- 
tional use of a bypass valve that is 
made as an interchangeable part of 
the unit. Emphasis has been made in 
the design to provide a sturdy con- 
struction, similar to that of the valve 
with which it is used, to meet the 
actual operating requirements. The 
heavy calibrated loading spring, in ad- 
dition to operating the pilot bellows, 
always acts in the same direction to 
take up any back lash in the lever con- 
nections. Adjustments for valve strokes 
of from '4 in. to 2'% in. and for set- 
ting zero are readily accessible and 
may be made without interrupting the 
control process. By turning the bypass 
from “positioner” to “instrument” the 
positioner may also be completely re- 
moved without upsetting the service. 
The design, it is stated, has been 
made so that a linear relationship al- 
ways exists between the instrument air 
pressure and the actual motion of the 
valve. The bellows and stainless steel 
pilot are a self-contained unit, made 
without levers that might introduce 
friction and cause hysteresis error. 


Tests have shown a sensitivity of 
1/5 of 1 percent for full scale instru- 
ment pressure change. Speed of opera- 
tion has been found to be approxi- 
mately 11 seconds for full travel on an 
average l-in. stroke valve. Air con- 
sumption is less than 1 cu. ft. of free 
air per min. at mid-stroke, and zero 
at either end of the valve travel as the 
pilot is closed at both limits. 

The equipment is manufactured by 
Moore Products Company, 3629 North 
Lawrence Street, Philadelphia, Penn- 
sylvania. 





Aerodynamic Impellers 
for Pumps 


HE interdependence of apparent- 

ly widely divergent branches of 
engineering is illustrated by the suc- 
cessful use of aerodynamic data in the 
field of hydraulics. Engineers of the 
Peerless Pump Company at Los An- 
geles every day are demonstrating that 
in many respects water flow is anal- 
ogous to air flow. This fact led to 
changes in the design of propellers for 
large capacity low head pumps used 
in drainage and dewatering operations. 


The reduction of turbulence and in. 
ternal friction in a pump handling as 
much as 100,000 gal. per min. is 
highly important consideration in 
power economy. Exhaustive studies of 
the data developed in wind tunnel re- 
search have resulted in modifications of 
propeller blade contour, area, and 
angular set. Pumps equipped with 
modified propellers and discharge col- 
umns with improved vane arrange- 
ment show distinct advantages when 
tested in the laboratory under condi- 
tions identical with those in field sery- 
ice, it is stated. 





Ingersoll-Rand 
Impact Wrench 


NGERSOLL-RAND COMPANY 

announces the Size 534, a new and 
improved, air-operated impact wrench 
for use in applying and removing nuts 
up to 1!4-in. bolt size. It is designed 
with the patented Pott Impact Wrench 
principle that localizes the steel-to- 





The Size 534 Impact Wrench running-up 


cap screw 


steel impact without transmitting 
shock to other parts of the tool. Re- 
versing gears are not used. A small nose 
diameter and short overall length per- 
mit operation in close places. Smooth, 
balanced power with negligible torque 
reaction makes possible safe and con- 
venient one-hand operation. This tool 
is ideal for use in shipyards, oil re- 
fineries, chemical plants, steel construc- 
tion, and general repair shops, the 
manufacturer asserts. 

A new illustrated booklet, Form 
2758, gives many interesting particu- 
lars of this new wrench. The complete 
line of five sizes for applying and re- 
moving nuts from '%4 to 134 in. bolt 
sizes is also illustrated and described. 
Copies can be obtained from Ingersoll- 
Rand Company, 11 Broadway, New 
York, or any of their branch offices. 
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GRAY Catalytic Desulfurization 


ELIMINATES MERCAPTAN SULFUR 
also 


SUBSTANTIALLY REDUCES NON-MERCAPTAN SULFUR 
AT LOW COST 


and thereby 


MARKEDLY INCREASES LEAD RESPONSE 
and 


SAVES SWEETENING COSTS 


APPLICABLE TO A WIDE VARIETY OF HIGH SULFUR 
GASOLINES AND TO MANY LOW SULFUR GASOLINES 


A REFINER, who recently started operating Gray Catalytic 
Desulfurization commercially on low sulfur straight-run gas- 
olines from Illinois crudes, reports these results: 


(1) An unleaded octane increase of close to 3 units by the 
A.S.T.M. Motor Method. 


(2) An octane increase of 6.5 units with 3 cc of Tetra Ethyl 
Lead. 


(3) Complete mercaptan sulfur elimination. 


(4) 75% reduction in non-mercaptan sulfur. 


*Licensed by 


THE GRAY PROCESSES CORPORATION 


26 JOURNAL SQUARE ° . JERSEY CITY, NEW JERSEY 
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Tag-A.S.T.M. Kinematic 
Viscosity Cleaning 
Apparatus 


i in cleaning and drying apparatus 
shown herewith primarily was de- 
signed for glass viscosimeters for de- 
termining kinematic viscosity; how- 
ever, it is also adaptable for use in con- 
nection with the cleaning of other 
types of glassware such as test tubes, 
pipettes, etc. 

The tubes are placed over and sup- 
ported by vertically extended metal 


Keeping the 


Wheels Going 


with 


DEPENDABLE 
and 


ECONOMICAL 
Electric Power 


xk*kKKK 
Oil Fields 

National Defense 
Industries 
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Today, with the nation’s defense 
itself at stake, dependable and effi- 
cient electric power has come to 
mean more than ever before. Capa- 
ble of handling EVERY POWER 
JOB...at a saving. Complete infor- 
mation for your own individual 
needs may be obtained through our 
oil field offices in Gladewater, 
Henderson, Kilgore, Longview and 
Shreveport. 
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capillary tubes through which the 
cleaning fluid is sprayed. 

Drying is accomplished by passing 
air under pressure through the tubes, 
Pressure is regulated by means of spe- 
cial valves and the amount of pressure 
may be closely controlled and observed. 
Provision is made for first connecting 
the spray line to the vessel containing 
the cleaning liquid. Then by adjusting 
the valves, air is forced through the 
tubes. To prevent excessive use of 
solvent or cleaning fluid, a spring type 
valve is used that closes when the valve 
handle is released. 

The equipment is manufactured by 
C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn, New York. 





Large Capacity Bearings 
Installed in Aluminum Mill 
stm Timken tapered roller bear- 

ings, manufactured by The Tim- 
ken Roller Bearing Company, Canton, 
Ohio, installed on the back-up rolls of 
the new, 4-hi, reversing hot mill of 
Aluminum Company of America mill 
at Alcoa, Tennessee, have 30 percent 
more capacity than any bearings previ- 
ously built, according to a statement 
of the manufacturer. 





Harley Allison, Timken Production Department 
employee, compares smallest Timken tapered 
roller bearing with the largest one ever built 


These bearings have a 351/-in. bore 
by 51-in. O.D. by 36-in. width. They 
weigh 9070 lb. each and have a mill 
separating force capacity of 8,300,000 
Ib. at mill speed. 

Each bearing is a four cage assembly 
with 34 machine turned, case carbu- 
rized rolls per cage, or a total of 136 
rolls per bearing. Individual rolls are 
4 in. in diameter, 71% in. long, and 
weigh 23.37 Ib. 

The cones and cups are forged. The 
cages are turned. 
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Lane-Wells Appoints 
Sales Managers 


Jas. D. Hughes and J. C. Barcklow 
have been appointed sales managers for 
the Gulf Coast and Mid-Continent di- 
visions of Lane-Wells Company, ac- 
cording to an announcement by M. E. 





JAS. D. HUGHES 


Montrose, Lane-Wells vice-president 
and genezal sales manager. These men 
will direct the company’s sales engi- 
neering work in the divisions named. 
Hughes, whose headquarters are at 
Houston, attended Texas A. and M. 
and Oklahoma University before join- 





J. C. BARCKLOW 


ing the engineering department of the 
Humble Oil and Refining Company in 
1924. From there he went to Venezuela 
for four years with the Lago Petroleum 
Company working on drilling and pro- 
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duction practices and production re- 
search. For two years after returning 
to the States he did special work on 
production analysis and lifting cost 
studies for Southern Crude Oil Pur- 
chasing Company, which was later ab- 
sorbed by Stanolind Oil and Gas Com- 
pany. In 1934 Hughes joined Eastman 
Oil Well Surveying Company of Texas. 
He resigned as vice-president of that 
company and organized Oil Well 
Engineering Company to manufacture 
and distribute specialized drilling 
equipment. He disposed of his interests 
in this company and joined the Lane- 
Wells organization in Houston in 1939. 

Jack C. Barcklow will make his 


headquarters the Mid-Continent Divi- 
sion offices at Oklahoma City. Barck- 
low is a graduate of Penn State in min- 
ning geology and first worked for the 
Midwest Refining Company in Wyo- 
ming. He later joined the geological de- 
partment of Carter Oil Company and 
subsequently went with the Skelly Oil 
Company as district geologist at Ard- 
more, Oklahoma. Later he joined the 
Deep Rock Oil Corporation and super- 
vised that company’s drilling opera- 
tions as to stratigraphy, casing points, 
interpretation of electrical logs, per- 
foration, and drilling-in procedure. 
Barcklow joined Lane-Wells in Okla- 
homa in 1940. 
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[B Grizzly Pressure Seal Rotary Hose again dem- 
onstrated its ability to withstand the hard service 
and high pressures encountered in record break- 
ing deep wells by successfully contributing to the 
completion of Honolulu's P-25—World's deepest 
electrically drilled well—14,622 feet total depth. 


Grizzly's superior performance is your protec- 
tion against hose troubles, leaks, repairs, replace- 
ments and excessive hose costs. Ask your supply 
dealer or write direct for Bulletin No. 20-OF. 


E. M. SMITH COMPANY 


600-650 South Clarence St., Los Angeles, California, U.S. A. 
Complete Stocks Maintained in Our Warehouses At: 
407 Velasco Street, Houston, Texas 
1621 East Yellowstone, Casper, Wyo 
1008 S. E. 29h Street, Oklahoma City, Okla 
. ' Continental E c TTP Nocketoin Plaza, New York © 
“Honshu ~ er oratic Well ontinental Emsco Co. ockefeller Plaza, New York City 
P Distributed by Leading Supply Companies. 
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Clark Opens New West Coast Office 


J. B. O’Connor, vice-president of 
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New York, announces the opening of West Coast by the Smith-Booth-Usher 


a new West Coast office, which will be Company of Los Angeles. 
in charge of A. K. Hegeman. 


7 We 
; 
It’s testing time for industry 
... testing time for men, machines and manage- 
ment. Sustained, high-speed production is de- 
manding specialists of proved skill . . . machines 
of demonstrated efficiency . . . organizations of 
recognized ability. 

That’s why manufacturers and users of all 
types of industrial machinery entrust their clutch 
problems to the Twin Disc Clutch Company’s 
23 years of specialized experience in building 

_ clutches to fit the job... not merely to fit 
the machines of which they are a part. 
Why not submit your clutch problem to Twin 
Disc engineers? Twin Disc Clutch Company, 
1329 Racine Street, Racine, Wisconsin. 


Illustrated: Left, Twin Disc Power Take-off 
| Right, Twin Disc Model E Heavy-duty Clutch 









— This single point adjustment is an exclusive feature 
in ALL Twin Disc Clutches. Easy and quick... no 
tS wal special tools needed. Simply pull up the pin, rotate 
- collar to next hole and release the pin. 
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j Clark Bros. Company, for the last 
Clark Bros. Company, Inc., Olean, ten years, has been represented on the 


The new sales office and warehouse 








will be at the plant of the Pacific Pump 
Works, Bicket Street and Slauson 
Avenue, Huntington Park, California, 

Art Rowe will be in charge of the 
service department and a complete 
stock of repairs will be carried, it js 
announced. 





“Double E" Succeeds 
Kibele 


R. A. Wilson of Dallas, Texas, an- 
nounces the acquisition of all assets of 
the Kibele Manufacturing Company 
and the organization of Equipment En- 
gineers, Inc., to succeed the Kibele 
Manufacturing Company. 

The well and favorably known 
Kibele swabs, packers, tubing catchers, 
etc., in the future will be marketed 
under the trade name of “Double E” 
as will also such new items of oilfield 
equipment as may be developed from 
time to time by the new company. 

Wilson has been 
president of the 
Kibele company for 
a number of years. 
He is well known 
in the oil industry 
for a large number 
of inventions and 
improvements in 
oilfield equipment 
and has been active 
in the affairs of the 
Rotary Drilling 
Equipment Committee of the A.P.I. 
for many years. 

Wilson announces the appointment 
of J. M. Shimer as vice-president and 
A. P. Brown as secretary and treasurer 
of Equipment Engineers, Inc. Until 
May 1, 1941, Shimer was vice-presi- 
dent of the Oil Well Supply Company 





R. A. WILSON 
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A. P. BROWN 


J. M. SHIMER 


in charge of engineering, having served 
in that capacity since the merger of Oil 
Well and the Wilson-Snyder Manufac- 
turing Company in 1929. Prior to that 
time he was vice-president of Wilson- 
Snyder in charge of engineering and 
manufacturing, having begun as gen- 
eral superintendent in 1920. He is the 
patentee of a large number of im- 
provements in oilfield equipment and 
has been active in A.P.I. work as chair- 
man of the Manufacturers Sub-Com- 
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mittee for Rotary Drilling Equipment 
during the last six years. 

Brown has been connected with the 
Kibele Manufacturing Company for 
four years. He has been in the account- 
ing field for the last 12 years since his 
graduation from Southern Methodist 
University in 1929. 

No change is contemplated in the 
method of distributing “Double E” 
products through oilfield supply com- 
panies throughout the oil industry. 
Field engineers thoroughly experienced 
in the production of oil and “Double 
E” equipment will continue to func- 
tion as in the past. 

Equipment Engineers, Inc., will 
maintain its engineering and manufac- 
turing headquarters at Dallas, Texas. 





Agencies Merge 


Brooks-Wilson Advertising is the 
name given to the merged firms of 
Wilson Advertising Agency and Leslie 
Brooks and Associates. The new firm 
is at 410 McBirney Building, Tulsa, 
Oklahoma. As a result of the merger, 
a nationally recognized advertising 
agency with a larger, experienced staff 
is offered their customers. 





American Recording 
Acquires Anubis 
Laboratories 


The American Recording Chart 
Company, manufacturers of “‘Arcco” 
recording charts and for several years 
distributors of Anubis instruments, has 
recently acquired the entire business of 
the Anubis Laboratories of the late 
Geo. Sydney Binckley. In May, 1940, 
the growth of their chart business 
necessitated the erection by the Amer- 
ican Recording Chart Company of 
their own building at 3113 East 11th 
Street, Los Angeles, California. To pro- 
vide precise control over the manu- 
facture of recording charts the build- 
ing was air conditioned throughout. 
An engraving room was provided in 
which are cut the wax engravings used 
to make the copper plates from which 
all ““Arcco” charts are printed. Storage 
space for several car loads of special 
chart paper, a stock room for more 
than 1,000,000 charts, a battery of 
especially equipped printing presses, 
and modern office facilities complete 
the modern building. 

The acquisition of the Anubis Lab- 
cratories necessitated the enlargement 
of the present building to include the 
new laboratory and instrument shop. 

American Recording Chart Com- 
pany is also the exclusive distributor 
for the well known Macnick Chart 
Clock. A recent addition to their linc 
was shown for the first time at the 


{ 


Appalachian Gas Measurement Short first time a differential recording de- 
Course at the University of West Vir- vice using no mercury and is adapt- 








ginia, August 18, 19 and 20, 1941. able for use in conjunction with sev- 
This was the new Arcco-Macnick dif- eral types of present orifice meter 
ferential unit. This unit offers for the equipment, it is stated by the makers. 
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Honolulu Oil Corp.’s recently completed 14,622’ hole at 

Buena Vista Hills, Calif., is the second deepest hole ever 

drilled. Two Link-Belt 48” x 60” vibrating mud screens were 

used to properly recondition the drilling mud ... one as a 

/ standby unless circulation volume required dual screen opera- 

j tion. The world over you'll find Link-Belt screens keeping 

drilling mud free of destructive materials ... keeping the drill- 
ing fluid situation well in hand. 


LINK-BELT COMPANY, Philadelphia, Houston, Dallas, Los Angeles, 
New York, Toronto. Sold by most supply houses. 


WEIN ULM ALG 
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"ATLAS" 


CHROME CLAD 
STEEL TAPES 





” Easy to Read 
Markings 
That Are Durable 


— 
pal a 
—_ In the oil business 
a —) 


where men must work 
under all sorts of light- 
ing conditions, their 
steel tapes must be 
easy to read. Lufkin 
” Atlas’ Chrome Clad 
Tapes are easy to 
read and they are 
plenty durable too. 
Jet black markings 
stand out prominent- 
ly against a satin 
chrome surface that 
_won't rust, crack, 
chip, or peel. See 
them at your supply 
house and write for 
descriptive literature 
on complete line of 
Chrome Clad Tapes. 






















OF H/N 


SAGINAW, MICHIGAN ° 
TAPES - RULES 


New York City 


PRECISION TOOLS 
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Pittsburgh-National Representatives Meet 


A series of meetings was recently 
held at various district offices of the 
Pittsburgh Equitable Meter Company, 
attended by salesmen from both the 





fyi 


his territory, the sales and service for 
the entire Pittsburgh-National line of 
meters. Factory engineers and execy- 


tives led the discussions at these meet- 





Top row: N. W. Simcoe, Clyde Hum, George Bender, A. H. Wille, Dan Gannon. Center row: H. D 
Leisenring, Harry H. Clark, R. P. Parshall, W. J. Klevorn, D. G. Kappelman, Paul Payton. Bottom 
row: Ross Burns, Fred Hartmann, W. F. Rockwell, Captain A. E. Higgins, P. C. Kreuch, W. N. Calkins 


parent concern and those of its Na- 
tional Meter Division. At these meet- 
ings the two sales forces were con- 
solidated into a single working group. 
Each representative now handles, in 


Ideco Appoints a 
New Vice-President 

















C. R. ATHY 


C. R. Athy has been named a vice- 
president of International Derrick and 


ings. During recent months many 
members of the sales force have also 
visited the ccmpany plants in Pitts- 


burgh and Brooklyn. 


Equipment Company of Ohio. Athy 
has been afhliated with the Ideco or- 
ganization since the early days of its 
history, having been chief engineer 
the last ten years. During this time he 
was also in charge of research work 
and has developed many items of oil- 
field equipment now in commen use. 
He is.active in A.P.I. standardization 
work and is chairman of the Manu- 
facturers’ Sub-Committee on Rigs and 
Derricks. 

Athy was graduated from the Ohio 
State University in 1919 as a chem- 
ical engineer. Before joining Ideco, he 
was associated with the Buckeye Steel 
Castings Company and the American 
Zinc Lead and Smelting Company. 

In his new capacity Athy is relin- 
quishing his duties of chief engineer to 
L. E. Roelofs. Roelofs was formerly 
associated with the American Bridge 
Company and, also, was general man- 
ager of the Rogers Structural Steel 
Company of Corry, Pennsylvania. 
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Ww. C. Thomas Resigns 
From Magnolia 


W. C. Thomas has resigned his posi- 
tion as district superintendent of Mag- 
nolia Petroleum Company’s Lake 
Charles, Louisiana, 
district after serv- 
ing in this capacity 
since the Magnolia- 
Vacuum merger in 
1932. He plans en- 
tering business for 
himself after an ex- 
tended vacation. 

Thomas is a vet- 
eran in the indus- 
try, having passed 
his 20-year service 
period with the Standard Oil Group 
April 26 of this year. He began his 
oil industry career at Spindletop in 
1901 as a helper with Brick and Brad- 
ley, which later was the Burt Syndicate 
until the latter was taken over by the 
old Magnolia Refining Company. 

In his 40 years in the industry, 
Thomas has worked in every branch, 
beginning with a job on the laying of 
the first pipe line from the present 
Magnolia refinery at Magpetco, near 
Beaumont, to Sabine Pass. Prior to the 
Magnolia-Vacuum merger he was gen- 
eral superintendent of drilling and pro- 
duction for Vacuum Oil Company, 
with headquarters in Houston. 





W. C. THOMAS 





Atlas Coordinates 
Engineering and 
Machinery Service 


To obtain better codrdination be- 
tween field stores and the general of- 
fices on matters of engineering and ma- 
chinery sales and service, Bruce E. 
Gold, chief engineer of the Atlas Sup- 
ply Company, has transferred his head- 
quarters from the Tulsa, Oklahoma, 
ofice to Muskogee, Oklahoma, head- 
quarters. 

Gold joined At- 
las organization in 
March, 1937, with 
headquarters at 
the Tulsa office, 
from which he 
covered all field 
stores of the com- 
pany in the inter- 
est of machinery 
sales. Prior to join- 
ing the Atlas staff, 
he spent 12 years 
with Weber Engine Company, Kansas 
City, Missouri, serving as assistant chief 
engineer from 1930 to 1936. He was 
also with Caterpillar Tractor Com- 
pany, Peoria, Illinois, spending six 
months in the service department be- 
fore going to Tulsa. 


BRUCE E. GOLD 
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Stop Costly Air Leaks 






LUNKENHEIMER 


AIR CONTROL DEVICES 







Are you losing money because 
of leaks in your compressed 
| airlines? Even a tiny leak the 
size of a pin hole may be 
stealing some of your profits 
—losses which can easily 
amount to a substantial sum 
at the end of a year. 


Fig. 1571 Air 
150 Ib. Pressure 


Air Nozzles | 
Non-Metallic Disc 
Fig. 1840-PT, Hose End | 
Fig. 1841-PT, Pipe End 
150 Ib. Pressure | You can stop these costly leaks 



















with Lunkenheimer Air Control 
Devices. Included in the line 
are air cocks, air nozzles, 
globe, check and quick oper- 
ating valves, and pop safety 
valves. They are a sure way 
to end air wastage and they'll 
pay their cost many times 
—_" | over in the savings they make. 
“N-M-D”" 


Quick Operating 
150 Ib. Pressure 


For full information on the complete line of 
Lunkenheimer Air Devices send for copy of 
Catalog 78. 





ESTABLISHED 1862 


THE LUNKENHEIMER Co 


—~ QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


EW YORK CHICAGO 
BOSTON PHILADELPHIA 


Fig. 635 
Regrinding 


Quick Operating = 
200 Ib. Pressure “hs 

















KPORT DEPT 318-322 





AUDSON ST. MEW YORK 


Fig. 1226, Top Outlet iii gc 
5 to 250 Ib. Pressure 





Air Compressor Check Valve 
200 Ib. Pressure - 





Buy from your local Lunkenheimer distributor! He is co- 


operating in every way to give you the kind of service 
you so vitally need for the National Defense Program. 
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ASTANDARD 
CHOICE 


Ludlow Double-Disc Gate Valves 
employ the famous principle of gate 
and wedge construction which Lud- 
low developed and perfected. Valves 
embodying this type of construction 
are particuiarly suited to motor 
operation. A’! danger of jammed 
gates is eiiminated because the 
wedges release with a minimum 
amount of energy. This principle 
also allows free operation through- 
out the full length of the gate travel, 
lessening motor wear and power 
consumption. 


Ludlow Valves can be furnished 
in all standard sizes and types or 
specially made to your specifications. 
Write for catalog and prices or we 
shall gladly recommend and quote 
en valves for special purposes. 








. gg 


LUDLOW PRINCIPLE 


Self-releasing 30° angle wedges and 
flexible action gates self-adjusting to 
seats for improved performance, 
longer life. 


Part of a recent shipment of Ludlow 
Valves for a larger refinery 
operation. 


‘LUEZOW 
-~ 

MFG-CO-INC:- 

TROY-N-Y- 


VALV 
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Traveling Exhibit of Hamer Products 


Hamer Oil Tool Company recently 
put on the road a traveling exhibit of 
all Hamer products for a tour of the 
oil areas of the United States, a pro- 


‘ ( HAMER oIL TOOLCo, 
 WHDDS 


gram that will require the remainder 
of 1941 and which will cover more 
than 50,000 miles. An especially fin- 
ished truck exhibits 
Hamer products under actual working 


heavy-duty 


cenditions, which are operated by a 
pressure system equivalent to 8000 Ib. 
cold water pressure—conditions more 
severe than those actually encountered 
in the field or refinery. 


C. T. Hapgood Transferred 
To Houston 

The appointment 
of C. T. Hapgood 
as assistant district 
sales manager at 
Houston, Texas, 
for the Jones and 
Steel 
Corporation has 
been announced. He 
formerly held the 
same position at Los 
Angeles, California. 


Laughlin 





C. T. HAPGOOD 


Effective at the 
same time, W. R. K. Scott was trans- 
ferred from the Jones and Laughlin 
Houston office to the Los Angeles of- 
fice. 





Correction 

Attention of the reader is called to 
errors that appeared in the article en- 
titled “High-Pressure Acidization of 


L. S. Hamer, president, is shown on 
the exhibit and Ernest Dunn, engi- 
neer for the company, in the rear 4s 
the exhibit prepared to leave Long 


_ 





Beach, California, for the tour. Dunn 
is in charge of this traveling exhibit, 
which is designed to roll up to head- 
quarter office, field warehouse, drilling 
rig, or refinery for a working demon- 
stration. The exhibit reached the Texas 
Gulf Coast early in July. It will go 
next into Louisiana, Arkansas, Okla- 
homa, Kansas, the Illinois Basin, and 
on to the East Coast refinery district 
before turning west. 


Cores,” by P. G. Shelley, J. B. Stone, 
and L. W. Colburn, published in the 
1941 Annual Number of The Petro- 
leum Engineer. 

On page 60 in the third column be- 
ginning in line 14 the sentence begin- 
ning with “Analysis” should read as 
follows: “Analysis shows the Niagaran 
to be almsot pure dolomite and the 
other rocks to be almost pure lime- 
stone.” 


On page 67 inthe middle column be- 
ginning in line 16 the text should read 
as follows: “than the atmospheric- 
pressure treatments. If in Table I, only 
tests wherein the original permeability 
was between 100 and 300 millidarcys 
are considered, the average acidizing 
index drops to 8.64 at atmospheric 
pressure.” 

The phrase in parentheses on page 
68, column 1, line 17, should read as 
follows: (“and that which was not dis- 
solved was compressed to small vol- 
ume’’). 
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REGARDLESS 


of water or operating condi- 
tions, type of boiler or method 
of firing, SAND-BANUM will 
safely and economically re- 
move old and prevent new 


scale and corrosion. 








REGARDLESS 


of age, climatic conditions or 
how stored, SAND-BANUM 


does NOT deteriorate! 


PROVE it to your 
SATISFACTION 
At Our Risk 





AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza 
New York City 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 

Houston, Texas Fresno, California 
and at other convenient points including 

leading supply houses 

7 
Export Representatives 
PETROLEUM MACHINERY CORP. 

30 Rockefeller Plaza New York City 
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. . 
University of Texas Gets 
. . 
Petroleum Engineering 

s e 
Building 

One of three new buildings under 
construction on the University of 
Texas campus is a three-story, $200,- 
000 Petroleum Engineering Building. 

The building covers more than 
33,000 sq. ft. of floor space. 

A special feature of the building will 
be its huge “display room,” where the 
petroleum engineer’s heavy field and 
refinery equipment will be swung up 
for study by means of overhead track 
carriages. 

The new building will be ready for 
occupancy this fall. 

Also going up on the Texas campus 
are a Music Building and a Chemical 
Engineering Building. 





Dealers Appointed for 
Acme Wall Cleaning 
Scratchers 


The 75 stores of the Frick-Reid Sup- 
ply Corporation and the nine stores of 
the Petroleum Equipment Company on 
the west coast have been appointed ex- 
clusive distributors in their respective 
territories for Acme Wall Cleaning 
Scratchers, according to the Weather- 
ford Spring Company, Weatherford, 
Texas, manufacturer of the device. 

Acme Wall Cleaning Scratchers are 
used to remove the cake of mud and 
cuttings from the wall of the hole 
when cementing casing or running 
slotted or perforated liner. By anchor- 
ing these scratchers around the casing 
or liner at intervals they serve also to 
center the casing in the well. 

The manfacturer states that cement 
flows more evenly around the pipe be- 
cause of the centering action of the 
scratchers. The cement also bonds firm- 
ly with the walls of the hole because 
mud and cuttings have been cleaned 
away, leaving the formation exposed 
to the cement, it is asserted. 

Liner centered with Acme Scratchers 
is kept from direct contact with the 
producing formation, and production 
is further encouraged by removing the 
filter cake, restoring normal capillary 
attraction. 

Acme Scratchers are said by the 
makers to be exceptionally satisfactory 
because the oil tempered bristles do not 
strip from the device, even in the deep- 
est holes under the most unfavorable 
conditions. The bristles are anchored by 
a preformed pivot spring at the base of 
each, fully protected. The scratchers 
rotate and reverse without harm to the 
bristles, except for normal wear on the 
ends, for which ample provision is 
made. 
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IN PACKING 
PERFORMANCE 


Specify France ‘‘Full-floating”’ 
Metal Packing for reciprocating 
piston rods as well as reciprocat- 
ing or oscillating valve stems and 
obtain sealing efficiency of the 
first rank. There is a proven France 
design for any type of engine, 
pump or compressor. 


Promotes top level production 
Prevents costly shutdowns 
Protects product uniformity 


Call on experienced 
France Engineers for 
detailed, technical 
information. Write 
for Catalog M-3. 


approval 


Satisfaction 
Guaranteed 





THE FRANCE PACKING COMPANY 
Tacony Philadelphia Penna. 


Mid-Continent Representative: 


Mr. J. M. FULLER, 2603 Azle Avenue 
FORT WORTH, TEXAS 


Original 


| vy giwyw 
FRANCE 
a + 6 


METAL PACKING 
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New Headquarters for 
Waukesha Completed 


Waukesha Motor Company, Wau- 
kesha, Wisconsin, celebrated the com- 
pletion of the Los Angeles branch’s 
new headquarters on September 12 
with an open house and Dutch lunch- 
eon. Hosts were Herbert Wirshing, 
district manager and head of the Wau- 
kesha staff in Los Angeles; Harley 
Winn, in charge of field service; seven 
others on the branch staff; Wendell 
Jones, Jack Graves, and Pete Irwin of 
Petroleum Equipment Company; Roy 
Wright, W. C. Durant, and A. Miller 
of Frazier-Wright Company. 

The new Waukesha branch building, 
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Waukesha Moter Company's new Los Angeles branch 


at 4927 Pacific Boulevard, is a 73-ft. 
by 106-ft. concrete and steel fireproof 
structure with a saw-tooth roof on a 
105-ft. by 250-ft. lot. A side door is 
provided for truck delivery of small 
parts, as well as a rear door for trucks 
to back into the building under a 3-ton 
traveling crane that facilitates the 
loading and unloading of heavy ma- 
chinery. 





Chaplin-Fulton Repre- 
sented by Blanchard Smith 


The Chaplin-Fulton Manufacturing 
Company of Pittsburgh, Pennsylvania, 
announces that Chaplin-Fulton Regu- 
lators will be repre- 
sented in the Mid- 
Continent territory 
by Blanchard 
Smith, who form- 
erly represented the 
Reynolds Gas Reg- 
ulator Company. 
Smith was also for 
years connected 
with Westcott and 
Greis, Inc., of 
BLANCHARD SMITH Tulsa, Oklahoma, 
and is well known to users of gas 
equipment. His territory, including 
Iowa and Nebraska on the north and 
Louisiana and Texas on the south, will 
comprise eight states, with headquar- 
ters in Kansas City, Missouri. 

The George Gudes 
On Vacation 

George E. Gude, Jr., sales manager, 
Wyatt Metal and Boiler Works, left 
Houston, Texas, September 6, accom- 
panied by Mrs. Gude, for an automo- 
bile vacation in the Rocky Mountain 
territory. They are golfing and loafing, 
mainly, at Colorado Springs, but Yel- 
lowstone is the goal of the jaunt. Port 
of first call was Decatur, Arkansas, 
where George plowed raspberries at 75 
cents per daylight tour upon arrival 
as a Dutch boy immigrant before he 
discovered America had engineering 
schools and oil. 
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Eric G. Schroeder with 
Lucey Products 


Eric G. Schroeder, for many years a 
partner and sales manager of the Kibele 
Manufacturing Company of Dallas, 
Texas, has resigned 
from the company 
and disposed of his 
interest in it to be- 
come associated 
with Franklin E. 
Bernsen in the 
Lucey Products 
Corporation of 
Tulsa, Oklahoma. 

Schroeder has 
been actively en- 
gaged with the 
Lucey organization since the first of 
the year and will continue his offices in 
the Continental Building at Dallas. He 
is vice-president and a director of the 
Lucey Products Corporation, in charge 
of Texas operations. 





ERIC G. SCHROEDER 


Schroeder, a graduate of the Univer- 
sity of Missouri, went to Texas in 1920 
and has continued to reside in the state 
since that time. He has been actively 
identified with the oil equipment in- 
dustry since 1928, first at San Antonio 
and then at Dallas, to which city he 
moved in 1935. 

Schroeder is well known in Mid- 
Continent and California oil circles. 
He is secretary-treasurer of the Dallas 
Petroleum Club. 


A. K. Hegeman Represents 
Clark on West Coast 





A. K. HEGEMAN 


Clark Bros. Co., Inc., of Olean, New 
York, manufacturers of gas and Diesel 
engines and engine-driven compressors, 


have announced a change in address of 
their Pacific Coast office and warehouse 
and the appointment of A. K. Hege- 
man as West Coast manager. 

Hegeman is a graduate of the Uni- 
versity of California College of Min- 
ing Engineering. After his graduation 
he served in the World War as a lieu- 
tenant in the U. S. Field Artillery. At 
the close of the war he engaged in min- 
ing engineering work in Utah until 
1923, when he became sales manager 
for the Cochise Rock Drill Company of 
Los Angeles. The following year he en- 
tered the employ of the Smith-Booth- 


Fro 





ACTION 


Usher Company of Los Angeles, where 
he has since been engaged in oil-field 
sales work. The Smith-Booth-Usher 
Company has been Clark’s Pacific 
Coast representative for the last ten 
years, and Hegeman has had wide ex- 
perience in selling, installing, and serv- 
icing Clark engines and compressors. 
Clark’s new sales office and ware- 
house are at the plant of the Pacific 
Pump Works, Bicket Street and Slau- 
son Avenue, Huntington Park, Cali- 
fornia. A service department is main- 
tained, carrying a complete stock of 
repair parts, with Art Rowe in charge. 








THORNTON (04 


REAR WHEE. DRIVE 


Today the eyes of the world are on America! 


The prestige of our nation depends on the speed and effectiveness of our Defense 


program. 


In these vital times not only our moral and physical fiber must meet the test, but we 


must measure up in sheer ability to handle the jobs assigned to us. 


Tough assignments are nothing new for THORNTON four rear wheel DRIVE. For 


years they have helped solve transportation problems both on and off the highway. 


They have proven their worth in meeting stiff requirements where loads are heavy 


and the going is rough! 


It is not surprising to find thousands of THORNTON-equipped trucks in the thick of 
the struggle. They are actually on the fighting front in many parts of the world. 


Right here at home they are doing their bit not only in military vehicles but for the 


all-important job behind the lines in the construction of army, navy and airplane 


bases, highways, factories and the transportation of vital supplies. 


THORNTON TANDEM CO. 


8733-8779 GRINNELL AVE. 


DETROIT, MICH. 


Manufacturers also of the THORNTON automatic-locking DIFFERENTIAL 





“When you need TRACTION you need THORNTON” 
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C. L. Hogan, President Lone 
Star Cement, Passes Away 


Charles Louis Hogan, president and general manager of 
the Lone Star Cement Corporation, and one of the leaders 
of the Portland cement industry, died in New Rochelle Hos. 
pital September 5, in his 61st year. 

Hogan, whose home was in Mt. Vernon, New York, leaves 
a widow, Mrs. Margaret Groves Hogan, and a daughter, 
Mrs. Robert R. Booth. of Mt. Vernon. 

Hogan. who had served as president of the Lone Star 
Cement Corporation since November, 1933, was born in 
Tippecanoe City, Ohio, October 3, 1880. He moved to Kan- 
sas City as a boy, and after completing his education, entered 
the railroad business, with which he was identified until 1910, 
at which time he was commercial agent for the Chicago, 
Great Western Railroad Company at Kansas City. , 

After severing his connection with the Chicago, Great 
Western Railroad, Hogan entered the cement business as 
trafhc manger of the Lumbermen’s Portland Cement Com- 
pany, of which he became secretary and sales manager. In 
1914 he became identified with the Altoona Cem:nt Com- 
pany, Altoona, Kansas, as president and manager, continuing 
in that capacity until 1921. 

Hogan became associated with the Lone Star Cement Cor- 
poration in 1921 as manager of the Cuban Portland Cement 
Company, Havana, Cuba. a Lone Star subsidiary. In 1924 he 
became vice-president and manager of Lone Star’s New York 
subsidiary. then the Knickerbocker Portland Cement Com- 
pany, Albany, New York. In 1926 he was elected vice-presi- 


dent of the Lone Star Cement Corporation, and in 1928 


became senior vice-president. In November, 1933, Hogan 
was elected president and general manager. 

At the time of his death, he was a member of the board 
of directors of the Portland Cement Association, having pre- 
viously been the chairman of that board. He was also a 
member of the board of directors of the Manufacturers Trust 


| Company of New York. 





Halliburton to Render Gravel-Packing 
Service to Oil Industry 


Texaco Development Corporation announces the closing 
of a license agreement with Halliburton Oil Well Cementing 


|Company whereby Halliburton will be prepared to conduct 


gravel-packing operations for the oil industry in accordance 
with the latest procedure developed by The Texas Company. 

Gravel-packing has been successfully employed in Cali- 
fornia, Texas, and Louisiana for the prevention of sand 
trouble in oil wells, and Texaco Development Corporation 
owns various patents and inventions covering this procedure, 
including those of Leslie A. Layne of Houston, Texas, and 
Professor Lester C. Uren of the University of California, 
Berkeley. 

In connection with this arrangement and with the expecta- 
tion that gravel-packing will be largely used in the future, 
Texaco has substantially reduced the royalty charges, it is 
announced. 





WANTED: Young graduate engineer as assist- 
ant to refinery engineer. Two to four years’ re- 
fining experience including drafting, refinery 
construction and maintenance. Location, south- 
west. Submit complete details of qualifications, 
salary desired, photograph, etc. Address Box C, 
care The Petroleum Engineer, P. O. Box 1589, 
Dallas, Texas. 
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N.G.A.A. Gas Testing Committee 


Members of another technical research group of the Nat- 
ural Gasoline Association of America, the Gas Testing Com- 
mittee, E. Miller, 
Buchanan, Inc., president of the association. 


H. L. Oder, 


have been announced by Ray Hanlon- 
Cities Service Oil Company, Bartlesville, 
Oklahoma, was named chairman of the group and S. M. 
McAnelly, Lone Star Gasoline Company, Ranger, Texas, was 
made vice-chairman. Other members of the committee are 
H. H. Beeson, Sabine Valley Gasoline Company, Inc., Shreve- 
port, Louisiana; J. G. Burnham, Shell Oil Company, Inc., 
Tulsa, Oklahoma; P. M. Childers, Continental Oil Company, 
Oklahema; D. L. Clark, Parade Gasoline Com- 
Overton. Texas; R. H. Clark. Phillips Petroleum 
Bartlesville Oklahoma; Paul C. Coffin, The Sham- 
rock Oil and Gas Corporation, Amarillo, Texas; D. L. Ed- 
mondson, Lisbon Gasoline Company, Inc., Henderson, Texas; 
J. S. Feroe, Hanlon-Buchanan, Tulsa; W. F. Fulton, 
United Gas Pipe Line Company, Shreveport; F. E. Huff, 
Standard Oil Company of California, San Francisco, Cali- 
Fred F. Ketchum, Owens, Libbey-Owens Gas Depart- 
ment. Charleston, West Virginia; A. C. Lankford, The Car- 
ter Oil Company, Tulsa; A. Lucas, Skelly Oil Company, Car- 
Oklahoma; H. E. Means, Coltexo Corporation, 
Monroe, Louisiana; John Middleton, Mid-Co Gasoline Com- 
pany, Malakoff, Texas; E. M. Parkin, Glacier Production 
Company, Cut Bank, Montana; Clegg Perry, Warren Petro- 
leum Corporation, Norman K. Rector, Glen Rose 
and C. H. Smith. Kansas Power 
McPherson, Kansas. 


Ponca City, 
pany, Inc.. 
Company, 


inc... 
fornia; 


ter Nine, 


Tulsa; 
Gasoline Company, Tulsa, 


and Light Company, 


This committee has an unusually heavy work agenda this 
year, according to President Miller. Among the projects 
planned is one concerned with studies of high-pressure gases 
with a view to possible standardization on methods of test- 
ing and meaurement. A new method for determining the 
specific gravity of such gases is already under consideration 
and experiments are being made with several new methods 
for determining the activation of charcoal used in testing 
natural gas for its gasoline content. 





Crane Co. Elects J. L. Holloway 
Vice-President 


J. L. Holloway was elected a vice-president in charge of 
finance of Crane Co., Chicago, Illinois, at a meeting of the 
board of directors held on August 25. 

Holloway joined the Crane organization in 1935, was 
elected secretary of the company in 1937 and, in addition, 
was appointed assistant to the president in 1940, which 
positions he held until his election as vice-president. Hollo- 
way interrupted his studies in engineering at the University 
of Manitoba to go to France with the Canadian forces during 
the last war; then entered the accounting field, becoming a 
chartered and certified public accountant, in which capacity 
he had an extensive experience covering practically every 
phase of operation in a great variety of corporations. 

At the same meeting of the board, W. H. Winslow, Jr., 
was elected secretary. He joined the Crane organization 
in 1939 to handle tax and legal matters for the company, 
and has been assistant secretary since early in 1940. He was 
with the American Army in France during the last war, 


following which he resumed his study of law, 
to the bar, 


law firms. 


was admitted 
and practiced law as a member of well-known 
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Dependable Working Tools are Vital Weapons 





Speed Your Part of the Big 
Joh with these Work-Saver 


RibaIb 
ain Pipe Threaders 


Set to thread 1 to2” 


ty \ pipe by an easy 10- 
° second adjustment 






Beating schedules comes 
natural to the miracle 
of voluntary American 
skill... . These self-con- 
tained No.65R RIAiIDs 
Jhelp you do your part. 
They set to thread 1", 
144", 1Y2" or 2" pipe of 
any kind in one quick ad- 
justment— no extra dies 
to carry around, lose or 
cause delay. Instant set- 
ting workholders, prac- 
tically automatic — no 
bushings. Clean perfect 
threads from hi-speed 
steel chaser dies. Rugged all-steel and malleable- 
alloy construction. ... Save vital time and work — 
ask your Supply House for these RitaiD 65Rs. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO 








." WORK-SAVING PIPE TOOLS | 
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WHEN YOU 


FISH, 





SLIPS...or any other 
kind of material or junk, 


you are assured of a faster, 
easier job by using 


CAVINS 
AUTOMATIC 


HYDRAULIC SUCTION 


BAILER 


This time, trouble, and money-saving 
tool works like magic in well-cleaning 
operations. Get in touch now with any 
of our branches—listed below—and be 
prepared to fish the fast, easy Cavins 
way. Our staff of competent service men 
are always ready to give you prompt, 
dependable service. Illustrated Bulletin 
sent on request. 


THE CAVINS CO. 
2853-73 Cherry Avenue 


LONG BEACH, CALIFORNIA 
Cable Address: *‘CAVINS, LONG BEACH'' 
Foreign Representative: R. J. Eiche 


Branches and Service Representatives Located at 

Long Beach, Bakersfield, Ventura, Taft, Houston, 

Corpus Christi, Kilgore, Dallas, Lake Charles, 
Houma, Denver, Lance Creek, Ellinwood. 
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On Petroleum 
Coordinator's Staff 


Stanley W. Crosthwait is an execu- 
tive officer on the staff of Harold L. 
Ickes, Petroleum Coordinator. He is a 
government career man with a long 


STANLEY W. CROSTHWAIT 


record of service in the Department of 
Interior, during which time he has | 


specialized in personnel work. 





Joins Baash-Ross 


Russ Williams has recently joined 
Baash-Ross Tool Company as fishing | 


tool man in the West Texas and New 
Mexico area with headquarters at 


Odessa, Texas. At the present time, he | 


RUSS WILLIAMS 


is living at Seagraves, Texas, serving 
the Slaughter and Wasson fields and 
other pools in this territory. 

Prior to his new connection Wil- 
liams was with Oil Well Drilling Com- 
pany as toolpusher for nine years. 

Williams is well known in South 
Louisiana, Okkhoma, California, and 
in West Texas and New Mexico. 











Look for the 


Arm and Hammer 


G BROS. 





SA 
ARMSTRY 
STUB END WRENCHES 


These extra heavy, ruggedly design 
: - ’ ) e 
Chrome Vanadium Steel inudan eke 


long tubular slip-over handles, stand up 
to long leverage... tighten screws, bolts 
and nuts far tighter or loosen them even 
when badly corroded. These are ideal 
wrenches around rigs, pipe lines and for 
general heavy duty work. Three types 
(from 1144” to 314”) with long hollow 
tubular steel handles, each of which fits 
several sizes. 
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ARMSTRONG 
BROS. TOOL 
COMPANY 





"The Tool Holder People”’ 
331 _‘N. Francisco Ave., Chicago, U. S. A. 


LET THIS GUIDE 
HELP YOU SELECT 


REAL PROTECTION 
at ng! 



























= Everything 


BULLARD 


in Safety 
booklet describes welder’s 
protective equipment that 
meets today’s specialized welding 
demands. 


E. D. BULLARD COMPANY 
275 Eighth St., San Francisco 


NAME picasa 
| 
ADEs 25. 





PE 





NATIONWIDE SALES AND STOCKS 
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‘Book ‘keviews 














Dangers and Health Hazards of Fire Gases, by Harold Joe | 


Davis, 3927 East Admiral Place, Tulsa, Oklahoma. Price 25 
cents. 


This booklet was written to better familiarize those re- | 


sponsible for both industrial and public safety on the dangers 
and health hazards of fire gases. It explains which materials, 
chemicals, gases, etc., give off deadly fire gases while burning; 
what toxic gases each gives off, their effect on the human 
body; and safeguards for each. 

Oxygen-Boosting of Diesel Engines for Take-Off, Bulletin 
54, by P. H. Schweitzer and E. R. Klinge. Published by Penn- 
sylvania State College Engineering Experiment Station, State 
College, Pennsylvania. Price, 50 cents; pages, 29. 

A bulletin containing a complete report of an investigation 
concerning the injection of oxygen into the intake air of a 
Diesel engine for increased power output. Test data from the 
investigation reveal a power increase of 60 percent. Other 
important data are included in the bulletin. 

Emulsions and Foams, by Sophia Berkman and Gustav 
Egloff. Published by Reinhold Publishing Corporation, 330 
West Forty Second Street, New York, New York. Price, 
$8.50; pages, 591. 

Incorporated in this publication is a complete explanation 
of the theory of emulsions and of foams. With the explana- 
tion of the theory are thorough explanations and data on 
emulsification and demulsification from the practical stand- 
point. Also included is practical information on asphalt and 
bitumen emulsions and lubricating-oil emulsions. 

In five chapters, the last chapter of the book deals exclu- 
sively with laboratory methods used in the examination of 
emulsions. It includes the sampling of emulsions, sampling 
apparatus used in well gauging, test methods, emulsification 
and demulsification, investigation of the emulsifier, demulsi- 
fier, and determination of emulsion type and emulsion con- 
stituents. 

Pumps and Pumping, by E. Molloy. Published by Chemical 
Publishing Company, Inc., Brooklyn, New York. Price, 
$2.00; pages, 104. 

A practical manual on the operation, installation and main- 
tenance of reciprocating, centrifugal, and rotary pumps. In- 
formation is also included on direct-acting and oscillating 
pumps. One section deals with suction and delivery heads, 
pipe friction and losses, and some useful formulae for calcu- 
lating the capacity and efficiency of pumps. Discussions are 
given of well and borehole pumps, air-lift and submersible 
pumps, and pulsometer steam pumps. 


Death Calls M. J. Tennes, Sr. 











M. J. Tennes, Sr., chairman of the board of directors of | 
the Shafer Bearing Corporation, Chicago, Illinois, passed | 


away recently. 

Tennes is survived by his widow. Ida B. Tennes; his 
daughter, Dorothy Tennes, and three sons, Captain Monte 
J. Tennes, Jr., president of the Shafer corporation, now 
on active duty in the United States Army Air Corps; Ray 
P. Tennes, secretary-treasurer and director of the Shafer cor- 
poration, and Ensign Horace E. Tennes, also a director of 


the Shafer corporation, now on active duty in the United | 


States Navy Air Corps. 


Tennes, Sr., who had served as chairman of the board of | 


directors of the Shafer corporation since 1934, had a host of 
friends in the bearing industry. His charming personality 
and pleasant good fellowship shall long be remembered by 
those who have been privileged to know him. . 
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HERE'S THE SPEED SET 
FOR RUSH JOBS 


Machinery laid up for repairs is costly. To make quick, efficient re- 
pairs every plant needs this PLOMB Master Tool Set—one of a wide 
variety available. Composed of 114 tools and sturdy metal chest, the 
assortment consists of: 

MIDGET SOCKETS—j}” Sq. Drive 

CUB SOCKETS—3” Sq. Drive 

STANDARD SOCKETS— }” Sq. Drive 

HEAVY DUTY SOCKETS—2” Sq. Drive 
ALL WITH ATTACHMENTS 


Also, open end and box wrenches, screw drivers, feeler gauge set, 
punches and chisels, etc. See this set at the friendly PLOMB jobber in 
your neighborhood or write us for FREE CATALOGUE. 


TVVL CUMPANY 


2209 SANTAFE AVE 


LOS ANGELES CALIFORNIA 









At The TOP 
In Reliability 


and Economy 


Rockford Clutches give  tip-tep 
results at low cost in oil field 
services. They are designed by 
long-experienced industrial clutch 
specialists, built by efficient modern 
methods. Their reliability, smooth 
operation and economy are proved 
daily on widely varied oil jobs 
in leading tractors, power units, 
and specialized production equip- 
ment driven by internal combus- 
tion engines. 


Rockford Plate Clutches are made 
in two general types, illustrated, 
and many standard sizes. Over- 
Center type, above, locks in or out 
of engagement; has exclusive, easy- 
action roller cams. Spring-Loaded 
type, at left, works like an auto- 
mobile clutch. Rockford Power 
Take-Offs fit S. A. E. Aywheel 


x , Rockford housings, take any plate clutch. 
f Spring-Loaded Clutch Specify Rockford Clutches for re- 
pr . “HL liable power control. 
ROCKFORD DRILLING MACHINE DIVISION 

Vv v Borg-Warner Corporation v v 


1303 EIGHTEENTH AVENUE, ROCKFORD, ILLINOIS, U.S. A. 





Over-Center, Spring-Loaded and Pullmore Clutches 
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“TO 









EASY OPERATING, FAST, 
EFFICIENT 
STOCKS AND DIES 
PIPE CUTTERS 
POWER DRIVES 
POWER PIPE MACHINES 
PIPE REAMERS 
PIPE VISES 
VISE MOUNTS 


ORDER FROM YOUR LOCAL 
DISTRIBUTOR 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, 502 NO. 2 RECTOR STREET BUILDING 


DO 


U.S. PAT. OFFICE 








Radiator temperature controls the therm- 
ostat to fade fan blades in or out of pitch 
automatically, holding engine temperature 


within desired range. 


For complete information and prices, write 
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automatic temperatur 


4031 GOODWIN AVENUE « LOS ANGELES, CALIFORNIA 


® Prevents oil sludg- 
ing and dilution. 





® Lengthens engine 
life and cuts main- 
tenance costs. 


® Insures constant, 
uniform cooling — no 
sudden inrush of cold 
water — less scaling. 












What to Wrute For 


Sa Perr rr rrr or Or OOO re OO Orroroo 





TRADE LITERATURE. 


E. D. BuLLarp Company, 275 Eighth Street, San Fran- 
cisco, Caifornia, offers their booklet describing welders’ pro- 
tective equipment that meets today’s specialized welding 
demands. 


Appress THe CHAPLIN-FULTON MANUFACTURING Com- 
PANY, 28-40 Penn Avenue, Pittsburgh, Pennsylvania, for 
Bulletin No. 130, also Catalog C-F covering all needs of 
pressure control. 

<< — 

Write FoR Free Catatoc No. TG-4 from the Cofhing 
Hoist Company, Danville, Illinois. Information, specifica- 
tions, and prices are presented on the complete line of Coffing 


| hoisting equipment. 


_ 

FULL INFORMATION on the France “full-floating”’ metal 
packing for reciprocating piston rods and reciprocating or 
oscillating valve stems is contained in Catalog M-3 of The 
France Packing Company, Philadelphia, Pennsylvania. 

<> = 

BuLLETIN GEA-3595 has complete data on the General 
Electric Tri-Clad splash-proof motor for use in plants and 
on pumping units. Address General Electric Company, 


| Schenectady, New York. 


<> — 
Y 


Descriptions or Le Rot Company, Milwaukee, Wis- 
consin, gasoline, natural gas, and butane drilling engines are 
in their bulletin DE4, giving complete information on 4-, 
6-, 8-, and 12-cylinder engines. 

ioe 

Detaits oF LINCOLN “SHIELD-Arc”’ welding are given in 
Bulletin 412, available on request from The Lincoln Electric 
Company, Cleveland, Ohio. 

<> —_— 


FoR FULL INFORMATION on the complete line of Lunken- 


| heimer air control devices, send for a copy of their Catalog 
| 78. Mail request to The Lunkenheimer Company, Cincinnati, 


Ohio. 


Piccovsas 
INFORMATION ON THE USE OF “KARBATE,” carbon, or 
graphite materials used in the manufacture of pipe and fit- 
tings can be obtained on request by sending name and address 
to the National Carbon Company, Inc., 30 East 42nd Street, 
New York, New York. 
<> —— 

PENBERTHY REFLEX GAGES are fully described in Cata- 
log 34-A. Write addressing Penberthy Injector Company, 
Detroit, Michigan. 

iii ites 

“SKINNER OFFERS A CLAMP for every leak” in their com- 

plete catalog mailed on request by addressing M. B. Skinner 


| Company, South Bend, Indiana. 


<> omnes 
INTERESTED PERSONS are asked to request their nearest 
supply dealer or write direct for Bulletin No. 20-OF for in- 
formation on the Grizzly Pressure-Seal rotary hose. Address 
E. M. Smith Company, 600-650 South Clarence Street, Los 
Angeles, California. 
< 
THE HELPFUL CATALOG and data book ‘Tube-Turns” 
containing information on welding fittings of all types, 
sizes, and weights will be sent on request by addressing Tube- 
Turns, Inc., Louisville, Kentucky. 
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New METHOpDs that are being successfully employed in 
speeding up defense construc ‘on, accelerating movements of 
military material, and simplifying general material handling 
in many industries with speed and economy are discussed in 
the new Traxcavator catalog offered by the Trackson Com- 
pany, Milwaukee, Wisconsin. 

—<> 


THE HoMesTEAD VALVE MANUFACTURING COMPANY, 
Inc., Corapolis, Pennsylvania, offers their catalog 17A-10 
covering the new Hypressure Jenny Steam Cleaner. 


<> = 


Copirs WILL BE SUPPLIED to any ofhcial, department head, 
etc., who makes his request on a company letterhead, and 
indicates his position, of the Pease 156-page Catalog M-41 
presenting a concise description of arc lamp continuous blue- 
printing, washing and drying equipment, and other equip- 
ment manufactured by the company. Address The C. F. 
Pease Company, 2601 Irving Park Road, Chicago, Illinois. 

<> 


THr Brown INSTRUMENT Company, Philadelphia, Penn- 
sylvania, has just issued a new catalog, No. 2204, entitled 
‘Brown Mechanical Meters—Flow and Liquid Level.’’ The 
catalog contains 16 pages of useful and valuable information 
written specifically to give the busy executive, plant engi- 
neer, and instrument man a complete description of Brown 
mechanical flow and liquid level meters for indicating, re- 
cording, and controlling. A copy of the catalog will be 
gladly sent to any readers who request it. Address The Brown 
Instrument Company, Wayne and Roberts Avenues, Phila- 
delphia, Pennsylvania. 

<> 


Floyd Swindell to Vapor 
Recovery Systems Staff 


The Vapor Recovery Systems Company, Compton, Cali- 
fornia, announces the appointment of Floyd L. Swindell as 
Mid-Continent sales representative with 
Tulsa, Oklahoma, ac- 
cording to Frank V. 
Long, president. 

Swindell is a gradu- 
ate of the University 
of Oklahoma, with 
post-graduate work at 
George Washington 
University. His first 
engagement was with 
the U. S. Bureau of 
Mines at Bartlesville, 
Oklahoma, where he 
Was assistant petro- 
leum engineer study- 
ing oil-field problems 
in connection with ex- 
ploration, develop-' 
ment, and production 
of oil and gas. 

For four years he 


headquarters at 





FLOYD L. SWINDELL 


was employed by the United States 
Treasury Department in the income tax unit as valuation 
engineer. From 1936 to 1936 he was Kansas-Oklahoma 
editor and staff representative of the Oil Weekly. Since 1936, 
Swindell has been engaged largely as a consulting engineer 
and geologist, specializing in field geology work and income 
tax valuation. He was employed by the Texas Steel Company 
and Texasteel Manufacturing Company as sales engineer for 
oil-well equipment in Arkansas, Texas, Oklahoma, and 
Kansas. He was also connected with the Buda Engines Sales 
and Service as sales engineer selling oil-field power. 
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SO DEPENDABLE 




















General Offices: Beaumont, Texas 
and Lake Charles and Baton Rouge, Loa. 





this 1S 


your 0 


CLEANING / 


AKITE  uIZ 


sme 


WHAT IS A LOW-COST, 
QUICK WAY TO CLEAN 
TANK CAR INTERIORS? 





— bel 
— sao 
—~laa 


Because the Government may require that 
more tank cars be used for transporting oil, 
these units will have to be made ready for this 
service with minimum time and effort. 


Do this the easy, fast, successful Oakite way 
using the Oakite Interior Tank Cleaning Unit, 
Model No. 324. Does the job in half the time 
previously required by manual methods and at 
a 40 per cent saving in cost. No fumes, no 
scrubbing, no fire hazard! 


Interesting data is yours FREE for the ask- 
ing, so won’t you write today? 


Manufactured only by 


OAKITE PRODUCTS, INC. 48 Thames St. New York, N. Y. 


Representatives in all Principal Cities of the U. S. and Canada 


ir 


E 
TIMUR AWE 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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Wisconsin-powcred 
Centrifugal Pumps 
for Salt Water Disposal 


TO FIT THE MACHINE 
AND THE JOB! 


Built-in POWER 
Today, more than 300 manufacturers, 
in many industries, use Wisconsin heavy 
duty air-cooled engines either as built- 


in primary power or auxiliary power 
for their equipment. 


Illustrated is the sen- 
sational 4-cylinder 
Model VE-4 
22 hp. engine. 
Weight, standard en- 
gine: 285 Ibs. 


Here is dependable power to fit your kind of 
equipment and your kind of work. Detailed 
data on request. Write to 


HARLEY SALES COMPANY, 510 Atlas 
Building, Tulsa, Oklahoma, or M & M Building, 
Houston, Texas—Oil Field Distributors for Wis- 
consin Engines and All Types of Utility Units. 


ISCONSIN 








MOTOR CORPORATION 


Milwaukee, Wisconsin, U.S.A. 














How 
Much 
Can You 
Save ? 


Can you cut costs 
with a JENSEN 
Pumping Unit? 


Wherever you see a JENSEN Jack, some 
producer has found out how to put more 
profit in production. 


Answer: If there is a field in these United States where 
you can't cut costs with JENSEN equipiient, we haven't 
heard about it in 22 years. 


Putting more profit in production is the thing that has 
made us the largest exclusive manufacturers of pumping 
equipment in the business. 


See your JENSEN dealer or get in touch with us at 
Coffeyville. 


BROTHERS 
MANUFACTURING CO. 





For detailed JENSEN 
JACK description and 
specifications, see... 
PRODUCING EQUIP- 
MENT DIRECTORY or 
COMPOSITE CATALOG. 

















Coffeyville, Kansas 





EXPORT OFFICE: 50 CHURCH STREET, NEW YORK CITY. 
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Plomb Tool Establishes 
Industrial Relations Department 


Creation of an Industrial Relations Department with 
James Leslie Goddard as manager is announced by the Plomb 
Tool Company. The new department has been formed to 
meet the needs of rapid company growth 
as they relate to personnel plans and de- 
velopment. and public relations, it js 
stated. 

Goddard is particularly well equipped 
for his new position. Admitted to the 
California State Bar in 1925, he practiced 
law in Los Angeles for four years, and 
for 12 years was secretary and general 
counsel of the Goodyear Tire and Rubber 
Company of California. In his capacity as 
manager of Plomb’s Industrial Relations 
Department he will be in charge of per- 
sonnel, public relations, and legal matters pertaining to the 
company. 


J. L. GODDARD 





Lane-Wells Export Office 
Now in Los Angeles 


Effective September 1, 1941, all export business of the 
Lane-Wells Company formerly handled from New York is 
being conducted from the company’s general offices, 5610 
South Soto Street, Los Angeles, California, according to an 
announcement by M. E. Montrose, Lane-Wells vice-president 
and general sales manager. 





Dresser Opens Houston Warehouse 


On September 2, 1941, Dresser Manufacturing Company, 
Bradford, Pennsylvania, opened a new warehouse at Houston, 
Texas, to make available to the Southwest ready-made joints 
overnight for speedy laying of pipe lines. As the national 
emergency calls for speed and more speed in new drilling 
and in construction of oil lines, Dresser’s Houston ware- 
house will save vital time by making it possible for users to 
draw on full stocks of Dresser products for immediate laying 
of lines, it is pointed out. 

The new warehouse is at 1121 Rothwell Street, Houston, 
Texas, and is in charge of David H. Geiser, manager, an ex- 
perienced Dresser man from the Southwest. C. T. Davis, 
district manager, Gas and Water Division, and H. R. Shidel. 
district manager, Oil-Field Division, will have their head- 
quarters at the new district office now located at the ware- 
house address. 





New Addresses for Foxboro Branches 


The Foxboro Company, Foxboro, Massachusetts, announces 
a change of address for two of its branch offices. Yeatman 
Anderson and his associates in the Cincinnati, Ohio, office 
are now at 607 American Building, Walnut Street and 
Central Parkway. 

E. B. Miller is now manager of the St. Louis, Missouri, 
branch office and R. H. Hemfelt is his assistant. New address 
of the company is the Continental Building, 3615 Olive 
Street. Miller is the possessor of an extensive and valuable 
background of experience with The Foxboro Company. He 
succeeds E. R. Huckman, who has been transferred to the 
New York, New York, territory. 
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C. H. Kennedy Called by Death 

Clarence H. Kennedy, 51, died at St. Joseph Hospital, 
Elmira, New York, July 21 after an 8-months’ illness. 

At the time of his death Kennedy was 
vice-president in charge of sales for The 
Kennedy Valve Manufacturing Company 
in Elmira, New York. He graduated with 
a degree in mechanical engineering from 
Cornell University in 1912. Upon gradu- 
ation he entered the business founded by 
his father, worked through the ranks in 
several factory departments, was succes- 
sively manager of the New York branch, 
sales manager of the company, and had 
been vice-president since 1929. 





Cc. H. KENNEDY 
Kennedy is survived by his widow, five children, his 
mother, two brothers, and three sisters. 


LeFebvre Vice-President and 
General Manager Cooper-Bessemer 


The Cooper-Bessemer Corporation announces that at a 

meeting of its board of directors on August 25, Gordon Le- 
Febvre, former American Locomotive Company executive, 
was elected its vice-president and general manager. In join- 
ing with one of this country’s oldest and 
largest heavy machinery builders, Le- 
Febvre fills a management vacancy creat- 
ed in May of this year by the untimely 
death of Charles B. Jahnke. B. B. Wil- 
liams, who was recalled at that time to 
again take up active duties as head of the 
corporation, will retain the positions of 
president and chairman of the board of 
directors. At the same meeting, LeFebvre 
and L. F. Williams were elected directors 
of the corporation. 
GORDON LeFEBVRE LeFebvre is a graduate of Virginia 
Polytechnic Institute and attended the United States Mili- 
tary Academy at West Point, New York. From 1913 to 
1914 he served as a special apprentice and machinist for the 
Northwestern Railway. During the years 1915 to 1919 he 
was affiliated with E. I. Dupont de Nemours and Company 
as machinist, master mechanic, and finally, mechanical 
superintendent. 

In 1919 LeFebvre became associated with General Motors 
Corporation in its Chevrolet Division. He was in charge of 
construction of the Chevrolet plant and, later, responsible 
for production there, under William S$. Knudsen. He was 
then elevated to the position of vice-president in charge of 
all General Motors Corporation activities in the Dominion of 
Canada, following which service he returned to the United 
States to assume the duties of vice-president in charge of 
operations at the company’s Pontiac Division. 

From 1932 to 1936, LeFebvre was consulting engineer 
with offices in Detroit, Michigan, and eventually became 
associated with A. J. Brandt, Inc. In 1937, he joined the 
American Locomotive Company as manager of its Diesel 
Engine Division at Auburn, New York, and served in that 
capacity until his recent decision to accept this new position 
with The Cooper-Bessemer Corporation. 


Worthington Expands Purchase and 
Traffic Divisions 

To meet the demands for executive direction imposed by 
4 growing participation in the defense program, Worthington 
Pump and Machinery Corporation has appointed Carleton 
Reynell as general manager of purchases and traffic, Frederic 
W. Thomas as assistant general manager of purchases, and 
Dean K. Chadbourne as assistant general manager of traffic. 
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COFFING «safery-puim HOISTS 


For every lifting and pulling job 








nomically. 


Today's demand on every industry requires that 
all plants be equipped with time and labor 
saving maintenance and production equipment. 
Coffing “‘Safety-Pull'’ ratchet lever hoists are 
especially designed for all types of construc- 
tion and maintenance work. Wherever a lift or 
pull is needed the ‘‘Safety-Pull"’ will do the 
job safely, quickly and eco- 






















| QUIK-LIFT” 


u Electric Hoist 











In the production departments, industry has 
found, the Coffing ‘“Quik-Lift" electric hoist 
fits perfectly into the picture. It's light in weight, 
speedy, powerful and dependable. Capacities 
from 250 to 4000 pounds. Built in a wide range 
of lifting speeds and motor specifications. 


giving information, specifications, prices, etc., 
on the complete line of Coffing high efficiency 


Coffing Hoist Co. 


Ratchet Lever, Spur Gear and Electric Hoists 


Danville, Illinois 


Write today and ask for free Catalog No. TG-4 \ 


hoisting equipment. 


ENSIGN DYNAMOMETER LABORATORY 


iY, 


WORK WITH 


To take the guess work out of car- 
buretion requires not only a well 
equipped engine dynamometer lab- 
oratory but air and fuel flow devices 
calibrated to 1/1000 of a unit. Yet, 
this expensive equipment is utterly 
useless without trained engineering 
personnel. @ At ENSIGN the engine 
manufacturer and engine users find 
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an abundance of accurate testing 
apparatus and a staff of competent 
engineers. ® For 30 years ENSIGN 
has specialized in carburetor build- 
ing. Constant research and testing 
results in the development and ap- 
plication of new and improved 
principles—those features you enjoy 
in today’s carburetion. 


_AMSIGM __ 


CARBURETOR CO., LTD. 


HUNTINGTON PARK, CALIF. « DALLAS, TEXAS - CHICAGO, ILL. 
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Keeps Discharge Constant— 
Full-Speed Operation Safe 


As a close regulator of 
pressure on constant- 
specd pumps, the C-F 
Compressor Regulator 
has no equal. Thor- 
oughly dependable in 
all applications where 
such a device is needed. 
Excess discharge pres- 
sure flows through and 
is relieved with no ap- 
preciable variation in 
the suction line. Lever- 
type regulator is here 
shown. Spring-loaded 





type is equally sure- 
working. Ask for Bul- 
letin No. 130, also C-F 
Catalog covering all 


COMPRESSOR 
REGULATOR 


needs of pressure con- 
trol. 


The CHAPLIN-FULTO 
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Portable Rig Appoints 
W. S. Lightbourn Sales Manager 


Effective September 1, W. S. Lightbourn has been appoint- 
ed sales manager by Portable Rig Company, Houston, Texas, 
to fill the vacancy created by the resignation of L. D. Cain 
who has entered business for himself. 

Lightbourn, who graduated from Geor- 
gia Tech in 1928, began his oil industry 
career the following year as an engineer 
for Vacuum Oil Company in Houston. 
In 1930 he joined Oil Well Supply Com- 
pany to do sales and service work in east 
and southwest Texas, and in 1934 was 
employed by Portable Rig Company as 
manager of its Dallas branch office. In 
1936 he was promoted to division man- 
ager of the East and West Texas Division. 

W.S.LIGHTBOURN As sales manager, Lightbourn will make 
his headquarters in Houston. 





Carl Weidner, Prominent Oil 


Figure, Passes Away 


Carl R. Weidner, 58, chief engineer in the pipe line division 
of the Sinclair Refining Company, died August 20 in Inde- 
pendence, Kansas, of a heart attack. 

Weidner was widely experienced in the engineering field 
and began as rodman with a civil engi- 
neering concern after graduation from 
Cornell University. He was successively 
employed in construction, as a draftsman, 
as assistant engineer with The Prairie Oil 
and Gas Company from 1904-08, as re- 
search assistant and as an instructor in 
hydraulics and sanitary engineering at 
The University of Wisconsin, as chief 
hydrographer with the Knoxville Power 
Company, in flood control work with 
Miami Conservancy District, Dayton, 
Ohio, and from 1916 to 1932 was chief 
engineer of The Prairie Pipe Line Company. From 1932 to 
1936 he was chief engineer of Sinclair Prairie Pipe Line Com- 
pany, Sinclair Prairie Pipe Line Company (of Texas), and 
Consolidated Pipe Line Company, Independence, Kansas. In 
1936, Weidner became chief engineer for the Sinclair Refin- 
ing Company, Pipe Line Department, Independence, Kansas. 





CARL WEIDNER 


Nomads to Be Hosts of Foreign 
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INSTRUMENTS INCORPORATED || 


| Oil Men at A.P.I. Meet 


A Service Organization 
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WELVE years of successful use on 
pe field equipment point to Elastic 
Stop Nuts as the fastenings that can 
be relied upon to hold tight under 
J all operating conditions. 





» Write for folder explaining the Elastic Stop principle 
... and see data in Composite Catalog. 


ELASTIC STOP NUT CORPORATION 
2365 VAUXHALL ROAD + UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 





PROVED IN SERVICE... 


Definite plans are being completed by the Los Angeles 
Chapter of Nomads to act as hosts to Nomads and foreign 
oil men at the American Petroleum Institute Convention to 
be held in San Francisco, California, November 3 to 7, 
inclusive. 

Bart Gillespie is chairman of the general committee han- 
dling all details, assisted by Clarence Hill and Charlie Toll. 
Additions to this committee made during the last few days 
include Elmer Decker, Fred Ripley, Ted Sutter, Bill Bettis, 
Frnie Fowks, and Hi Cassidy. 

In speaking of the Nomads’ program for the coming con- 
vention, Ernie Fowks, president of the Los Angeles Chapter, 
said, “All Nomads recognize the opportunity presented for 
doing an outstanding and worthwhile job at San Francisco 
in November. To act as hosts for all foreign oil men visit- 
ing the Convention, as well as to Nomads from other chap- 
ters, involves a great deal of planning and hard and conscien- 
tious work on the part of the various committees. We are 
sure, however, that the task will be handled in a manner 
which will be a credit to the industry.” 
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MEETINGS 





National Petroleum Association, 39th Annual Meeting—September 17, 
18, and 19, Hotel Traymore, Atlantic City, New Jersey. 


Society of Automotive Engineers, National Tractor Meeting—September pe 4 , ne : cits 
25 ae 26, Schroeder Hotel, Milwaukee, Wisconsin. Rae WATE R CAN S) 
i On OR OB FS 28 


GOTT Water Coolers are the 


National Lubricating Grease Institute, Ninth Annual Meeting—Septem- 
ber 29 and 30, Stevens Hotel, Chicago, Illinois. 


California Natural Gasoline Association, Monthly Meeting—October 2, : ‘ “ | . convenient way to keep drinking 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles. 


water handy to the worker, protect it 


from impurities. Their exclusive con 


West Virginia Oil and Natural Gas Association, Annual Convention— 


“are , - struction keeps water cool for long 
October 2 and 3, Clarksburg, West Virginia. . 

cmmeneunnneime » pel Se leret MEcteltie MB iliitete Meter! Ma sirleh iets) 

National Safety Congress—October 6, 7, and 8, Stevens Hotel, Chicago, Bi 6 top. handy non-leaking push button 


IMlinois. eee faucet. GOTT 


' . ici A Water Cans for 
Texas Mid-Continent O'l and Gas Association, Annual Meeting—Octo- 


ber 9, 10, and 11, Beaumont, Texas. handy Sclt Se e. 
wie 


meee: Gort Waren Coceza Your Supply Store has 
Indiana Independent Pctroleum Association, Fall Convention and Old a gaa them, get one today! 

Timers Gathering—October 14 and 15, Hotel Severin, Indianapolis, 

Indiana. 


American Association of Petroleum Geologists—October 16 and 17, H. P. GOTT MFG. Ce 


los Angeles, California. WINFIELD, KANSAS 


M 


American Institute of Mining and Metallurgical Engineers, Petroleum | [Rgia RUS SB -Sue eR 20. 0. comme a. weal 8 Gee ek oe Oe ae a ee 
Division—October 16, 17, and 18, Dallas, Texas. 


National Stripper Well Assoc:ation—October 20, Tulsa, Oklahoma. 


Independent Petroleum Association of America, Twelfth Annual Meet- 
ing—October 20, 21, and 22, Tulsa, Oklahoma. 


Society of Automotive Engineers, National Fuels and Lubricants Meet- 
ing—October 23 and 24, Mayo Hotel, Tulsa, Oklahoma. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—October 29 and 30, Los Angeles, California. 


California Natural Gasoline Association—October 31, Los Angeles. 


American Petroleum Institute, 22nd Annual Meeting—November 3, 4, 
5, 6, and 7, San Francisco, California. 


New Mexico Oil and Gas Association—December 3, Artesia, New 
Mexico. 


Oklahoma Stripper Well Association—December 5, Tulsa, Oklahoma. 


American Institute of Electrical Engineers, Southeastern District—De- 
cember 3, 4, and 5, New Orleans, Louisiana. 


Society of Automotive Engineers, Annual Meeting (and Engineering 
Display)—January 12, 13, 14, 15, and 16, 1942, Book-Cadillac Hotel, 
Detroit, Michigan. 


Texas Oil and Gas Association—February 28, 1942, Wichita Falls, Texas. 
American Society of Mechanical Engineers, Spring Meeting—March 
23, 24, and 25, 1942, Houston, Texas. 





National Petroleum Association, Thirty-ninth Semi-Annual Meeting— in nearby territories, representing the seventt 
Apri i . 
pril 16 and 17, 1942, Cleveland, Ohio. largest industry, allied for service and progres: 


Petroleum Industry Electrical Association—April 22, 23, and 24, 1942, 


Shreveport, Louisiana. _ AMERICAN HOTEL ASSOCIATION 


American Association of Petroleum Geologists, Twenty-seventh Annual 
Meeting—April 21, 22, 23, and 24, 1942, Cosmopolitan Hotel, Denver, 
Colorado. 











International Petroleum Exposition—May 16, 17, 18, 19, 20, 21, 22, W A N T E D 
and 23, 1942, Tulsa, Oklahoma. | 


aenioaaanas REFINERY SAFETY ENGINEER—Position includes responsibility for 
American Society of Mechanical Engineers, Semi-Annual Meeting— pressure still inspections, general safety work, and fire protection 
June 8, 9, 10, and 11, 1942, Cleveland, Ohio. ilies 
quipment. Som perating of! igineering experience preferred 
American Society of Mechanical Engineers, Fall Meeting—October 12, | Reply Box N A, c The Petroleum Engineer, P. O. Box 1589 
13, and 14, 1942, Rochester, New York. Dallas, Texas 
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Nearly every major 
change in drilling tech- 
nique brings new impor- 


tance to accurate 
weight control... 


Yesterday, many drill- 
ers applied all the weight 
on the bit that the equip- 
ment could stand — often 
far more. 


Today, drillers hold the 
pipe ‘‘in tension,’’ letting 
bit and drill collars do the 
work...saving terrific 
strains on pipe, and cutting 
power costs. 


The extremely fine 
weight, speed and torque 
measurements required in 
this technique largely de- 
termine efficiency and 
economy of making hole. 
That's why you'll find 
the Martin-Decker 
“Sealtite" used every- 
where, to make these 
important measure- 
ments accurately! 


MART KER 


CORP. 


LONG BEACH, CALIFORNIA 


SAN JOAQUIN VALLEY: A. fF McQUISTON, BAKERSFIELD. CALIFORNIA 
MID-CONTINENT DISTRIBUTOR: REED ROLLER BIT CO. HOUSTON. TEXAS 
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Link-Belt Super Hyper 


v. 


US 


ee — 


Link-Belt SS-3125 Hyper, Double 





‘ 


@ When your development program calls for extremely high drill- 
ing loads and your time limit requires more than no;mal speeds 
down to pay . . . it’s then that you need the best available in ro- 
tary chains. Here they are: Super Hyper or SS-3125 Hyper double 
width drilling chains. They’re products of Link-Belt . . . products 
of Link-Belt’s more than two-thirds of a century of chain research, 
chain development, chain improvement. 

You'll find one or the other of these two remarkable chains on 
modern drilling rigs in many lands today . . . particularly on deep 
holes like the Texas Gulf Coast location pictured here. These op- 
erators haven’t the time for costly shutdowns for repairs in the 
middle of important jobs. They, of necessity, must have equipment 
that will “take on all comers” in the way of drilling handicaps. 
They’ve found, through years of experience, in combatting all kinds 
of adverse conditions, that these two improved Link-Belt chains 
will drive them safely and surely to the required depth . . . one 
location after another. They call these Link-Belt chains the all-time 
high in oil country chain development. 


LINK-BELT COMPANY ests 


Indianapolis Houston Dallas Los Angeles New York Toronto 
Distributors in all fields. 


LINK-BELT CHAINS 
——E————— 






















































































































































































“Today, the eyes of the world are-turned 
upon the ever-increasing conflagration in 
Europe. We realize that our nation has 
undertaken the gigantic task of transform- 
ing a peace-time nation into a nation geared 
to total national defense. 


“The steel mill employee is playing an ever- 
increasing and more important role in this 
task; and the American steel man is tops in 
the industry. 


“We know that as much depends upon the 
skill and devotion of these steel mill em- 
ployees as on our armed forces on land, sea, 
and in the air. To a man, the steel mill em- 
ployees of America appreciate they are among 
the highest paid workers in the world. Their 
working conditions are the best. 


“The American steel worker has plenty of 
leisure time to do as he will. He can work 
in his garden; he can seek any form of enter- 
tainment, not only for himself but also for 
his family. He can study to improve him- 
self, and quite frequently does. He is in no 
way limited. 


“The highest office in our land has been 
occupied by men of the most humble birth. 
Freedom in America has never had a price. 
but its rewards are unlimited. Your steel 
mill employee knows that he cannot buy 
freedom—he must think freedom—he must 
work for freedom. 


“We treasure our American way of life as 


Below are quoted the remarks of Dan F. Griffin, a steel worker in the Campbell Works of The Youngstown 
* Sheet and Tube Company, made recently at a meeting of a Youngstown, Ohio, civic club. Reflecting 
the attitude of Youngstown employees, his words should be of interest to the users of Youngstown steel. 





we have it today. We're prepared to go to any 
lengths to preserve for ourselves and for our 
children that tranquility, that comfort, that 
peace, which we have enjoyed in years past. 


“We're willing to pay our share in money 
or labor— yes, we are already lending. We 
want our boys to serve—they’re already 
being trained for service. 


“Our steel workers’ creed should be an all- 
out effort to procure peace for ourselves and 
for the rest of the world. If we must work 
harder or longer to produce the steel neces- 
sary to insure that peace, then we're ready 
and anxious to do our bit, for in that way 
only do we serve. 


“The Army needs steel—we'll make it. 
“The Navy needs steel—we'll make it. 
“The Air Force needs steel—we'll make it. 


“The whole world needs steel, and steel 
workers will make it, for the real steel man 
is a true American. He will never do or 
think anything to jeopardize America. He 
will do everything in his power to preserve 
America for Americans and Americanism. 


“We'll remember, always, that the men of 
the Army, the men of the Navy, the men of 
the Air Force, those defending democracy 
and the men of production are all ONE. 


“We're ‘Sammies’ on guard! 


“The U.S. in United States means US.” 









THE 


YOUNGSTOWN SHEET 
AND TUBE COMPANY 


YOUNGSTOWN, OHIO 
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YOU GET A HIGHER FACTOR 
OF SAFETY AND INCREASED 
INSURANCE WITH 


IMPROVED UNAFLO 
OIL-WELL CEMENT 


Keeping pace with progress in the oil industry, the Universal 
Atlas Cement Co. announces that to all the original outstand- 
ing characteristics of retarded set, fluidity, pumpability, 
and high factor of safety, improved Unaflo now provides — 


| 
| 
| 





| GREATER uniformity in composition; 
| GREATER uniformity in reaction to various types of 
mixing water; 
GREATER uniformity in rate of stiffening; 


| 
| GREATER uniformity in retardation of setting time as 
hole temperature increases; 


GREATER protection for your costly investment already 
made in tools and well; 


| GREATER insurance against loss in cases of unforeseen 





shutdowns. 


UNIVERSAL ATLAS RESEARCH HAS PROVIDED A 
STILL BETTER, SAFER OIL-WELL CEMENT 


SEE NEXT PAGE 











FIELD 
PERFORMANCE 
AND 
LABORATORY 
TESTS 
SHOW THE 
SUPERIORITY 
OF 
IMPROVED 
UNAFLO 


an 


OR SIX YEARS Unaflo oil-well 
Foner has made enviable rec- 
ords in all kinds of cementing jobs 
—cementing casing, plug-back op- 
erations, squeeze cementing, ce- 
menting liners, and recementing 
operations. Jt has been used success- 
fully to depths exceeding 14,000 
feet. It has performed successfully 
under pressures upto and exceeding 
7,500 pounds, and at temperatures 
from 100° to 350° F. It has remained 
fluid and pumpable after unforeseen 
delays and shutdowns. 


Field performance shows these 
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advantages are true also for im- 
proved Unaflo. Here’s why: 


1 — Improved Unaflo reacts more uni- 
formly to various types of mixing 
water; 

2—Improved Unaflo has a smoother, 
more uniform rate of stiffening; 


3—Improved Unaflo has a rate of 
retardation which decreases more 
uniformly as the hole temperature 
increases; 


4— Improved Unaflo provides a high- 
er factor of safety even in cases of 
unforeseen delays and shutdowns. 


The Unaflo of today is even more 
uniform in composition, more uni- 
form in field performance and an 
even better, safer oil-well cement | 
than the original Unaflo—the first 
retarded oil-well cement. 

Use in the field as well as tests in 
the laboratory have shown that with 
improved Unaflo the initial stiffen- 
ing is delayed with increased uni- 
formity in the period of retardation. 
This is true under varying temper: 
ature, time, kind of mixing watef 
and down-the-well conditions. This 
results in the following: 








CHARACTERISTICS OF IMPROVED UNAFLO 


hank 


As shown in the field and laboratory 


REACTS uniformly with different 
types of mixing water found 
on different jobs; 

REQUIRES less mixing water; 

PERMITS use of heavier slurry 


that assures denser, stronger, 
more impermeable seal; 


MAINTAINS fluidity regardless of 
well temperature and subsur- 
face conditions; 


REMAINS easily pumpable after 
shutdowns for extended period; 


IS DEPENDABLE for squeeze 
jobs; 

PROVIDES more certain and 
higher factor of safety. 


Field performance and laboratory 
tests show that zmproved Unaflo is 
even more reliable than the orig- 
inal Unaflo in overcoming the 
unpredictable hazards of cement- 


ing, and in minimizing the chances 
of failures. 


Temperature ef 180° F. 


Curve A—35% Weter or 
3.935 Gel. Weter per Seck. 
17.0 Lb. per Galion. 


Curve 8—40%, Weter or ima 


4.51 Gel. Water per Seck. 
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a Test of Unafio Cement. Unaflo mixes 
and pumps easily with 17-lb. cement slurry. Curve 
shows that it allows elimination of }4 gallon of 
mixing water per sack of cement and remains 
easily pumpable for several hours regardless of 
well temperature, and so provides a high factor of 
safety with a strong, dense, heavy slurry. This is 
why Unaflo is chosen so often for cil-well ce- 
menting, including deep, tough jobs. 


ome Surveys of cementing problems, inquiries 
directed to oil companies and cementing com- 
panies, and years of research preceded the pro- 
duction of Unaflo, the first retarded oil-well cement. 
That this was the type of cement desired is best 
evidenced by the 2100% increase in its use ty oil 
companies since it was introduced in 1936. Even 
so, Universal Atlas was not satisfied. Studies and 
research continued in order to make a good prod- 
uct still better. The result is your gain. The 
Unaflo of today is more uniform in composition, 
more uniform in field performance, and an even 
better safeguard for all kinds of cementing and 
recementing jobs. 


How to get 
UNAFLO 


Unaflo, the improved retarded 
oil-well cement, is handled by 
representative dealers through- 
out the oil field. Use it to pro- 
tect your investment in tools 
and well. Get it from your dealer 
















CEMENTING 13,000-ft. WEI™” 
IS ROUTINE— with UNAFLO! 


A 
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®@ Hundreds of deep, high-temperature holes 
are handled successfully every year, with 
Unaflo on the job. Even 14,000 feet is ce- 
mented easily with this oil-well cement with 
the retarded set. 
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WHAT! 4 2\-nour 
SHUT-DOWN WITH CEMENT 
IN 4,060 FEET OF 2%-INCH 
TUBING? 
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YEAH. BUT WE USED UNAFLO 
CEMENT... AND WHEN THE JOB 
WAS DONE, THAT BACKWASHED 
OUT—WITH NORMAL PRESSURE! 


@ One hour and 23 minutes after cementing 
started, mechanical trouble forced a shut- 
down. Repairs took 2 hours and 14 minutes. 
Unaflo, the retarded oil-well cement remained 
fluid—and pumpable. The job was saved. 
















These are days to take the guessing out of cementing operations. Do it with 
improved Unaflo oil-well cement — and play safe. Get it from your dealer. 
Universal Atlas Cement Co. (United States Steel Corporation Subsidiary), 
Amicable Bldg., Waco; Oklahoma City; Kansas City; Chicago; Birmingham. 


































an Effective Blanket 

| For Stopping 

VAPORATION LOSSES 
and Reducing 


FIRE HAZARD 


HE WIGGINS PONTOON ROOF stops evapora- 


tion loss and reduces fire hazard by eliminating 





vapor space in an oil tank. It floats directly on the 

id, blanketing the surface at all levels. Simply 

structed, these roofs consist primarily of a pon- 

n deck, a special type of seal which closes the space between 

deck and the tank shell, roof supports, ladder and a guide to 
rvent the roof from rotating. Pontoon roofs are applicable to 
[itd or welded tanks 15 ft. in diameter or larger, for new or 


isting steel tanks serving pipe line stations, refineries, bulk 


stions, field storage, and marine terminals. 









HOUSTON........... 5637 Clinton Drive CHICAGO........ 2481 McCormick Bldg. .NEW YORK... .3373-165 Broadway Bldg. 
Nino nckaseeenen 1634 Hunt Bldg. DETROIT........... 1538 Lafayette Bldg. BOSTON... .1535 Consolidated Gas Bldg. 
BIRMINGHAM... ... 1570 N. 50th Street CLEVELAND... .2251 Builder's Exchange SAN FRANCISCO...... 1064 Rialto Bidg. 
ws sndiodns 402 Edificio Abreu PHILADELPHIA... .1635-1700 Walnut St. ~ LOS ANGELES...... 1446 Wm. Fox Bldg. 
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Fabricating Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PA. 


EVAPORATION LOSS PREVENTION 


@ Listed below are some of the ways in which 
Wiggins Pontoon Roofs are utilized to prevent evapo- 
ration losses and to reduce the possibility of fire 
hazard. 


Breathing Losses—Whenever increasing tempera- 
tures cause expansion in the vapor space of a fixed- 
roof tank, vapor is vented to the atmosphere, causing 
so-called “breathing” losses. Pontoon roofs stop such 
losses by eliminating the vapor space. 


Filling Losses—When tanks with fixed roofs are 
filled, vapor is displaced through the roof vents. In 
filling tanks equipped with pontoon roofs, no vapor 
is displaced because the roof rests directly on the 
liquid surface. No loss occurs from the small space 
between the roof and the tank shell because the vol- 
ume of this space remains constant, even when the 
roof is rising. 


FIRE PREVENTION 


The Wiggins Pontoon Roof prevents fire by elimi- 
nating the conditions which would permit the con- 
tents of the tank to burn. The liquid beneath the 
deck cannot become ignited because there is no 
oxygen present to support combustion. Since float- 
ing roof tanks have open tops, an explosive mixture 
is not likely to form above the roof because there is 
nothing to confine vapors to this area. The fire pre- 
ventative ability of pontoon roofs is recognized by 
the Underwriters’ Laboratories of Chicago, Illinois. 


*7. WIGGINS PONTOON ROOF 


bit after bit Hote af ler Hole 
REED ROCK BITS 
we Dependable! 


You can do your “bit” in your own defense against 


mounting drilling costs by using Reed Rock Bits on well 
after well. 


THESE 7 TYPES OF REED ROCK BITS 
ARE ESPECIALLY DESIGNED FOR DEPENDABLE DRILLING 


T—for Soft to Medium and sticky H —for the Abrasive and broken 
formations formations 

M—for the Medium Hard Forma- 2 —for the Medium hard forma- 
tions tions that chip easily 


t—Medium Hard and Abrasive 2C—for the Hard Abrasive forma- 
formations tions 


= 


2D—for the extremely Hard 
Formations 


TaN 


’ 





ae | 
j 


a alae f 
i ; 


REED ROLLER BIT CO. 2 
, 2119 HOUSTON, TE Ee 
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Call the roll of Diesel Engines enlisted for 
defense .. . and you'll find them serving not only 
in plants and factories, but in every combat 
branch: submarines—tenders—battleships and 
cruisers, (auxiliary power)—Maritime Commis- 
sion vessels—tanks—tractors—trucks— 


combat cars— ambulances— supply wagons— 
portable power units . . . and even airplanes. 
A surprisingly large percentage are American 
Hammered equipped. Leading Diesel Engine 
builders recognize, by their patronage, the extra 
quality and serviceability that American Ham- 


mered’s advanced engineering, long experience and 
complete facilities add to every ring produced. 


KOPPERS COMPANY :- 
AMERICAN HAMMERED PISTON RING DIVISION 
BALTIMORE, MD. 





















es tes 
American Hammered 

Piston Rings 
Vin Gn © ee ee 





Postage No 


WillbePaid Postage Stamp 
If Mailed in the 


United States 











“Gentlemen, if you could see Fast’s Couplings 
made—as I did when I visited their plant—you 
would better understand why our operating men 
swear by ‘Fast’s.’ 

“You'd see an entire shop, from forging to finish- 
ing, tooled and manned to do just one job . . . right. 
“You'd see inspectors make 56 individual i 
spections on every coupling produced, checking 
tolerances down to split thousandths with microm- 

eters, pin gauges, and indicating machines. 

“You'd see the final 12-point verification before 
shipment, to assure that size, key-way and bore 
dimensions, and other points conform 100% to 
customer specifications.” 

This extra care in manufacture shows up in 
extra performance. The safest, surest way to avoid 
operating difficulties is to specify genuine Fast’s 
Couplings on the machinery you purchase. 


KOPPERS COMPANY 
BARTLETT HAYWARD DIVISION 
BALTIMORE, MARYLAND 


cm OO P P 


a ed me ~ I tC € oe 


-OPPERS COMPANY 0 eee for 
320 Koppers Bldg., (19) Pittsburgh, Pa. aaa 


lease send me the literature checked: CO **Piston Rings for 
Compressors’ 


‘Automotive Ring 
Set-ups’ 


itle } ‘‘How to Orde r 
Piston Rings” 


ompany D “‘Fast’s Self-aligning 
Couplings” 


ddress m= 0 “Oil from Water” 








These views show the exclusive design features of 
Fast’s Couplings. The load-carrying surfaces are 
protected against wear by a positive film of oil. This 
oil is kept permanently clean by rocking bearings, 
which make precise metal-to-metal contact and are 
located in the one position where they form per- 
manent dust and moisture-proof seals. Only genuine 
Fast’s Couplings have these important advantages. 





> 


R S fbi” 


>. BOSS) 


‘*Pressure-treated 
Timber” 


‘*Pressure-treated Poles” 


“*Tar-base Paints” 


: * 
‘Purification System for Jute oul 


Liquid Hydrocarbons” and tnatt 


‘“*Phenolate Gas-Purifi- 
cation Process for 
Removal and Recovery 
of Hydrogen Sulfide” 


**Modified Thylox Puri- 
fication Process for Low- 
sulfur Gas” 








“CAMERON FLEX-SEAL MUD VALVES ARE 
SAVING US 90°, ON MUD VALVE MAINTENANCE 


Split bonnet, held to- 


Gote stem reveals 
extent of wear on 


nin 


a 
th rae 





Otis W. Dyer 


DRILLING CONTRACTOR 


"ye. 
ieee 
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gether by two alloy 


2 
steel bolts, facilitates j j 


resilient flow-way 
insert when valve is 
in closed position 





renewing stem packer 








: 4 
—_ — Ne ( ee » 


lip-type stem pocker 
requires no packing 
gland 


Renewable resilient 
flow-way insert which 
absorbs cutting action 
of abrasive-laden 
fluid and which may 
be replaced in the 
field, quickly and at 
low cost. Note how 
the resilient insert 
Provides a pressure- 
tight seot for the gate 
ond seals the two- 
piece valve body 


Forged steel body in 
two pieces to facili- 
eo 
flow-woy insert 





Oe me 
steel gete shown in 
closed position em- 
bedded in the resilient 
flow-way insert. In 
open position, it is re- 
tracted completely ovt 
of the flow-way 


Replaceable alloy 
ed a 
protects the hub ends 
against cutting 


Hubs with ony type of 
end connection de- 
sired are interchange- 
able and are attached 
ae) 
locking shoulders and 
grooves. Loosen the 
body bolts and the 
hubs will swivel like a 
union when making up 
in @ manifold 


4000 LB. TEST MODEL 


Similar to 


6000 LB. TEST MODEL 


Shown at Left 























U. S. Army four-engine Bomber — the famous ‘‘Flying Fortress.” 


The Bomber Crew In the Air... 
The Derrick Crew On the Ground ... 


They may not know each other, derrick floor, using Hughes 


but they are “buddies”— one Rock Bits, is drilling for the 


crew on the ground, the other oil so necessary to keep their 


in the air. The crew on the buddies in the air aloft. 





Hughes Tool Company - Houston 
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Bayonet Type Heat Exchanger 


| Tube Bundle Heat Exchanger 
m7 | @ “Karbate” No. 2 pipe 
has heat transfer proper- 


AND FREEDOM FROM CORROSION ARE OBTAINED ties equal to steel pipe of 


BY USING corresponding diameter. 
_ It is unaffected by salt 
_—-water as well as most 
acids, alkalies and other 
corrosive materials. 
Hundreds of heat ex- 





immersion Type Heat Exchanger 








es changers of “Karbate” 


p | id E A N D F | T T | N GS construction are in suc- 
cessful use. These repre- 
FOR THE CONSTRUCTION OF HEATING OR COOLING COILS, EVAPORATORS AND sent many varied types, 


OTHER HEAT EXCHANGE EQUIPMENT USED IN CONTACT WITH CORROSIVE MATERIALS a few of which are illus- 
trated on this page. 


* “K arbate” is the trade-mark for a carbon or graphite base material impervious to seepage of fluids under pressure. 











Elements for Shell and Tube Type Heat Exchanger Return Bend Cooling Coil 
National Carbon Co., Ine. APPLICATION CONSIDERED 
Cleveland, Ohio. 
NAME 


Gentlemen: Please send me information 

on the use of “Karbate,” Carbon or FIRM 

Graphite materials for the application 

named, CITY STATE 


Carbon Sales Division, Cleveland, Ohio 


NATIONAL CARBON COMPANY, INC. — 


Unit of Union Carbide and Carbon Corporation * 30 East 42nd Street, New York, N. Y 


UCC BRANCH SALES OFFICES 
New York, Pittsburgh, Chicago, St. Louis, San Francisco 
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If tool joints in your strings of drill pipe are wearing away 
rapidly under today’s punishing service requirements, then 
investigate the Stoody method of hard-facing those joints for 


longer wearing life .. . lower drilling and maintenance costs! 


Tool joint engineers are reporting up to double normal life 
from tool joints hard-faced with Stoody Alloys. Electric Tube 
Borium and Coated Stoody Self-Hardening are the metals 
used. They’re applied either directly to the tool joint surface, 
or to a recess machined into the tool joint, as desired. What- 
ever the method used, these Stoody Alloys are not only re- 
ducing tool joint wear under the toughest conditions, but 
they're also maintaining over-all joint strength and correct 
elevator contour longer—two mighty important features! 


So if tool joint wear is a problem 
with you, write for the special 
Stoody Engineering Bulletin just is- 
sued which tells about the Stoody 
methods of hard-facing tool joints 
-+-recommends methods and pro- 
cedures to meet any operator's 
requirements. It’s yours for the 
asking! 


AANANSARLERE EY 


SSRIS Lipa 
i] 


pat mi} 


SSESESS ETT) 


Integral Tool Joints built up with Stoody High Carbon and hard-faced with Coated 
Stoody Self-Hardening. Illustrated above is method of application. After joints have 
been preheated to approximately 300° F., the metal is applied directly to the surface 
for a depth of about 3/16’’ Coated Stoody Self-Hardening is applied near the ends 
of the collar, Stoody High Carbon in the center This method is used successfully 
throughout Mid-Continent fields 


These worn double-pin tool 
joints have been rebuilt 
and hard-faced with Coated 
Stoody Self-Hardening and 
Stoody High Carbon. The de 
posit may be as thick as '9' 


to ! 


‘4’, depending upon ex 
tent of wear This application 
is not only excellent for re 
claiming old joints, but also 
enables them to oufwear new 


ones. 


This schematic drawing at 
right shows method of re 
building and hard-facing 
worn double-pin tool joints 
Joints are preheated to ap- 
proximately 300° F. before 
starting to weld. Success with 
this method has been out 
standing in Mid-Continent 
territory. 


STOODY COMPANY «+ 1134 West Slauson Avenue « Whittier, California 











ALL BETHLEHEM PUMPING UNITS | 


FORGED-STEEL GEARS have uni- 
form metal density. They’re strong, tough, 
right for long, heavy-duty service. There 
are no treacherous hidden blow holes in 
them, no unseen shrinkage cracks. They 
are free from the excess internal stresses 
that can cause serious operating ineffi- 
ciency and breakdown. 


The extra life and better service 
Bethlehem provides with forged-steel 
heat-treated reducer gears are mighty 
important. But they’re only part of the 
profit-making features built into all 
Bethlehem Pumping Units. 

















Check these outstanding Bethlehem features. See how they 
add up to trouble-free low-cost operation. 


unit without the use of shims. 
Double-cone adjustable equalizer 
bearings. 
All power transmitted to pit- 
mans through straight and tapered 
roller bearings. 


No welds at critically-stressed 
sections. 

Rubber-mounted connection of 
walking beam to provide protection 
from well shocks on smaller units. 

Built-in true alignment of entire 





BETHLEHEM SUPPLY COMPANY 


Offices or Stores—lIilinois Grayville, Salem 


Elmo Kansas: Chase, Great Bend, Russ 


Louisiana: Houma, Lake Charlies. New Iberia, Shreveport 
Maud, Oklahoma City, Seminole, Tulsa, Wewoka; Texas: Alic 
La Ward, Midland, Mo 


Houston, Kemp City, Kilgore 


New Mexico: Artesia, Hobb: 
e, Avoca, Borger, Corpus Chr 
Odessa 


nahans Pampa 


Oklahoma 


sti. Dallas. Freer 


5le Wich 


v 
Fe 


’ 


nooM hot Chi“ 

















| HAVANA)” wire LINES 


tt” 
Pe BI4 17919: 12L INDUSTRY... 


Sky Ever since 1846 Hazard has been 

FF making quality wire rope. That's 
fy rh nearly a century. That's a long time 
—a lot of experience. A product has 
to be good to maintain its name through three generations. 
It has to be good to keep customers coming back for Hazard 


y ‘i ropes, continuously, for 30, 40, and 50 years. A product has to be 
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HAZARD”NONPARELL” has long been preferred 
becoming the standard rotary by cable tool drillers. This is one of the lines 
becauseitlastslonger— _ that is backed by nearly a century of wire rope 
—makes possible faster round making experience—known to all the “old 
s. LAY i handles easier,spools _timers’’ as well as the younger drillers, tool 
, is safer. Hazard Lay-Set has proved its pushers and superintendents as the line that 
rity over and over again in practically gets the job done. Hazard men are wire line 
s. And when you use Green Strand engineers. They know the exact rope construc- 
ET, you know it is made of Improved Plow tion for each application. They will be glad of 
he long-life, greater dollar value line. _ the opportunity to help you. 


Green Strand Identifies Hazard Wire Ropes made of Improved Plow Steel 


D ‘WIRE ROPE DIVISION e Established 1846 ° WILKES-BARRE, PENNSYLVANIA 
Chee mes AMERICAN CHAIN & CABLE COMPANY, Inc. 
Branches or Distributors in All important Oil Fields 


Re cotaiiieneataniiiieiais 
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RSS . 
3-WAY, 2-PORT VALVE 3-WAY, 3-PORT VALVE 
90° TURN 90° TURN 


3-WAY, 3-PORT VALVE 3-WAY, 3-PORT VALVE 
160° TURN 270° TURN 




















Te) or |e] WRENCH SQUARE 
Insert lubricant sticks here. Keep sys- 

tem full at all times, and add lubri- 

cant stick whenever screw is down 


SHANK 


RESILIENT PACKING iL, PACKING GLAND NUT 
Pressure exerted vertically by gland - a Tighten to adjust plug. (Sizes smaller 
nut to packing without lateral thrust 


than 3 inches have screwed instead 
to shank. of bolted gland.) 


BOLTED PACKING GLAND 
METAL PACKING RING > 


GASKET & STAINLESS STEEL 


SEALING DIAPHRAGM CAP SCREW OR COVER NUT 


FORGED STEEL COVER 


LUBRICANT CHAMBER 


Lubricant lifting force 


apelied bate’ Som Bias LUBRICANT SEARING GROOVE 
if too tight. 3 


In body 


LOOK WHAT YOU CAN DO WITH A NORDSTROM MULTIPORT VALVE 


You can switch from one line to another instantly by operat- 
ing only one Multiport Valve. One valve can do the work of 
two, three or four gate valves, ra 


hn te ‘ available in Standard or Hy- 
° gs¢ g5¢ g50 (vse é 
according to the arrangement @ = © -@ a VO preseal types with screwed or 


installation costs, less valving, quicker turning, saving in time, 
more simplified switching. Nordstrom Multiport Valves are 


of flow-ways, ports and degrees flanged openings. Sizes range 
¢ c < c c 

from 14” to 24”. Made in 

Semi-Steel, Nordco Cast Steel, 


Stainless Steel and special 


of turn. There is a diversity of | 
arrangements for turning the 
plug 90°, 180° and 270° to 


effect the various switching 





alloys. Bulletin V-135 gives 


full details. We'll gladly 
3- Way, 3-Port Valve-270° Turn. One stop lug on plug stem send it to you upon request. 
Cover and gland turned 180° from normal. ‘ 


requirements. This means 





appreciable savings in initial 





MERCO NORDSTROM VALVE COMPANY - <4 Subsidiary of Pittsburgh Equitable Meter Company 
WORLD'S LARGEST MANUFACTURERS OF LUBRICATED PLUG VALVES; GASOLINE, 
Main Offices: 400 Lexington Ave., Pittsburgh, Penna. 


BRANCHES: New York City, Buffalo, Philadelphia, Columbia, Memphis, 
Chicago, Kansas City, Des Moines, Tulsa, Houston, Los Angeles, Oakland. 


OIL & GREASE METERS 


CANADIAN Licensees: Peacock Bros., Ltd., Montreal. «© EUROPEAN 
Licensees: Audley Engineering Co., Ltd., Newport, Shropshire, England 
SOUTH AMERICAN Representative: The Armco International Corporation. Main Office: Middletown, Ohio 

PRODUCTS: Nordstrom Lubricated Valves; Air, Curb and Meter Cocks * Nordstrom Valve Lubricants * EMCO Gas Meters * EMCO-McGaughy Integrators 
EMCO Regulators ¢ Pittsburgh- National Meters for Gasoline, Grease, Oil, Water and other Liquids * Raybould Couplings ¢ Stupakoff Bottom Hole Gauges 





























Lubricant contained in entire body 
and bonnet assures easy operation 
and prevents internal corrosion 


Parallel expanding gates mean a 
tight, positive shut-off every time, 
at full rated pressure 


Combination wipe and seal rings 
keep the gate clean . . . the pres- 
sure out; the grease in 


Pressure confined to smooth, 
through-conduit flow-way ... no 
turbulence; no restriction of flow 


No recess or seat cavity to collect 
sediment when open, or to prevent 


closing when desired 


Seats not exposed in either closed 
or open position 


Oversize renewable bronze seats 


W-K--M Company, Inc. 


OIL FIELD, PIPE-LINE & INDUSTRIAL EQUIPMENT 
HOUSTON, Texas, U. 8. A. 





Costs No More Than Ordinary Values o Sold Through Supply Stores Everywhere 
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NO COSTLY DELAYS | 


DELIVERY OF ts MERZ 
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ELECTRIC POWER 
_ Qne important factor when considering power these days is to b 
ascertain its availability so as to avoid any unnecessary delay : 
in operations. By specifying Utility Electric Power, you can side- 


step this problem, because it is one of the easiest and quickest L 


) types of power to adapt to your requirements. In other words. | . 
] Reddy Kilowatt is ready to help you step up efficiency and | 
increase profits now. Inquire at your Electric Power Service | 9 
Company and get complete facts. | 
~ 





CONSULT YOUR ELECTRIC POWER COMPANY | 


When planning for power for Pipe Line Stations... Pumping... 
Refining ...or Drilling purposes...why not call in your Electric 
Power Service Company’s Sales Engineer. He can give you invaluable 
assistance and may save you thousands of dollars by helping you get 
the right power setup for your specific job! 
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4 MISSION VALVE FEATURE 


insure perfect sopra eaty turning and longei. 
valve life 















1. Automatic Lubrication.* 


2. Full-Port Lubricant Sealing 
Grooves. 


3. Wedge-Proof cylindrical 
Super-Surfaced Core. 


4. Sealing Grooves on Plug 
never pass Ports. 





AUTOMATIC LUBRICATION—Provides 
a constant lubricant seal * Line pres- 
sure automatically forces lubricant from 
reservoirs to sealing grooves * Elimi- 
nates necessity of frequent operation 
of lubricant screw * Ample downstream 
(sealing end) lubrication * Reduces fric- 
tion — valve turns easily * Reduces 
wear and extends life of valve 


FULL-PORT SEALING GROOVES — 
Sealing grooves encircle ports — as- 
sures complete uniform seal * Provides 
a dependable seal against high pres- 
sures, liquid or gas * Full-Port Lubrica- 
tion thoroughly lubricates core—valve 
operates easily * Reduces washouts * 
Reduces wear and extends life of valve 


WEDGE-PROOF SUPER-SURFACED 
CORE—Cylindrical Core positively 
cannot wedge—permits easy turning ° 
Perfect fit of core to body conserves 
lubricant and maintains leakproof seal 
outlast other plug valves. ® If you want to reduce plug valve problems — longer * Lubricant lasts longer . . . 
saves time ... saves valves * Super- 
Surfaced core provides extra resistance 
to abrasives and corrosion agents * 
Reduces wear — lasts longer 


Leading drilling contractors and major oil companies have proven by actual 


competitive field tests that in all types of service Mission Plug Valves outwear and 


and save money — make your next plug valve a Mission. 





“When lubricating a Mission Plug Valve, lubricant, as needed. into the down- 


SEALING GROOVES ON CORE— 


Never exposed to fluid * Prevent loss 
reservoirs. Thereafter, the line pressure remains in the reservoir a perfect seal of lubricant into fluid line . . . insures | 


a portion of the lubricant is forced into stream seal grooves. So long as lubricant 


AUTOMATICALLY feeds this stored _ is assured. : constant seal ¢ Protects sealing grooves 
on core from direct cutting action of 
fluid © Lessens intrusion of abrasives 


ny E ~ ad ION into lubricant sealing grooves . ; . re- 


MANUFACTURING CO. duces wear on vital sealing surfaces 


HUMBLE ROAD ° HOUSTON, 1& A aes 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 


* Prolongs life of valve 











Above, left: Measuring and mark- Sliding Guides on joint as 
ing Guide positions on casing joint. protector is removed. 
Above: Picking up Guide-equipped 

bottom joint. 


Making up Guide-equippeg 
joint with spinning line, 


Wall Cleon 
assembled a 


Releasing Cementing Plug. "'Chang- 
ing over" from cement to mud. 


NO acuill 
HERE !S 


WALL CLEANING GUIDES 


(Patents Applied For) 


| 
| 


a eae " 
gag ag > yes ya is — f ioneered | N M U D R E M @] V A L 
in a hole full of rotary mud, 
this mud seriously interferes 


ik te ten aie tO ond THERE'S an obvious advantage to you in using a product made by the 
* site ogo a enya firm that was first in its particular field, for you get — in addition to the 
remove the mud from slots, product itself — the benefit of their pioneering experience. 


annulus, and wall are inade- 


Siiie, ik dou x aan hee Our development period with B and W Wall Cleaning Guides is 


liners and uneven withdrawal past, and hundreds of case histories—in all major oil fields—prove that 
of oil from the sands of the 


caitlin ails, Tis Band B and W Guides are successfully performing their functions of: Centering 


W Completion Method (Pat- nae : . . as = ° 
ent Pending) comprising Wall Casing; Removing Mud Cake; Preventing Channeling; and Eliminating 


Cleaning Guides placed at in- Expensive Re-cement Jobs. 


tervals on the liner, coupled 


with a special wash assembly, RESULTS COUNT... 


makes it possible to mechan- 


sogghieng Paap yen geal in our Bulletin No. 102 we have published a partial list of out- 


complete the well in ideal standing jobs, some of which are doubtless in your territory — 

producing condition. also a list of fields in which B and W Guides have performed 
successfully. This Bulletin No. 102—which also contains full tech- 
nical data, of course — is yours for the asking. Write or tele- 
phone the B and W Office nearest you. 


WRITE FOR ILLUSTRATED BULLETIN 102 





: BRUCE BARKIS ( JB t7< WA, ) xennern wricer 


Justcoss LLY Ongpletion Specialist: as cn 





3545 CEDAR AVE. 


1105 Commerce Bldg. 

} LLB. 4-8366 meen PRESTON $9783 

LONG BEACH HOUSTON 
CALIFORNIA Gulf Coast and Foreign Distributors of TEXAS 


NELSON PRE-PACKED GRAVEL LINERS ¢ WILLIS ROTARY CHOKES 
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j \ U NIFORM IN QUALITY This is a uni- today—solely by word-of-mouth advice hundreds of 
versally acknowledged characteristic of American Cable other drillers are depending upon CRESCENT exclu- 
wire lines—by cable tool drillers everywhere. sively. All have long since learned that reel after reel of 
CRESCENT Non-Preformed lines are absolutely uniform 


. UNIFOR M_ IN SERVICE Being uniform in both metal and manufacturing quality. American 
K in quality, American Cable’s CRESCENT lines are Cable CRESCENT lines have drillability. 
‘\ naturally uniform in service. Literally thousands ' 
of cable tool drillers have found CRESCENT so uni- UNIFORM IN DISTRIBUTION The 
formly high in enduring quality, well after well, that * American Cable Division maintains large stocks of 
* all kinds of wire drilling lines in principal distribu- 
tor warehouses as well as district office warehouses lo- 
cated in all principal fields. American Cable’s delivery 
service is uniformly immediate and accurate. 


AMERICAN CABLE DIVISION 


WILKES-BARRE « PENNSYLVANIA 


Branch Offices and Distributors 
in All Oil Field Centers 








ESSENTIAL PRODUCTS ... AMERICAN CABLE Wire Rope, TRU-STOP Emergency Brakes, TRU-LAY Control Cables, AMERICAN Chain, 
WEED Tire Chains, ACCO Malleable Iron Castings, CAMPBELL Cutting Machines, FORD Hoists and Trolleys, HAZARD Wire Rope, 
Wy) Yacht Rigging, Aircraft Control Cables, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
= £, READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 


— 7 








